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(57) Abstract: Drugs having inhibitory activity against hematopoietic prostaglandin D2 
synthase, containing as the active ingredient compounds represented by the general formula (I) or 
salts thereof: (I) wherein X is -N=C(R 5 )- or -NH-CH(R 5 )-; R 1 , R 2 , R 3 , and R 4 are each hydrogen, 
halogeno, C t ^ alkyl, or hydroxyl; R 5 is alkyl or Q-io aryl; and R is amino. 
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.■ ... 

^a^^^7^^^D2 (PGD2) teT^^ KVK*^^ rw " K^^V^ t3 jtf-^v'^ 
^ — «5 7 p n^^^7>'^^H2 (PGH2) tr^Hati^ IT^^tiST? 

y^yF2o (PGF2 a ) N :/'ts * * ^7 E2 (PGE2) N T'n^^^ 12 

(PGI2) hnl/tf^-y-y k2 (TXA2) 3^jfc£*b5££j&Sfcie>:ft/ , CV'»5 0 IffiS 

•^T k/v^-tt^/j: 2?©T w/v^f-Mi^Itli^ rw^-Sf&o 1 !"^ 

15MW*moTV>Si®fcH*^£^^^pVE'' (IgE) ©*£^M S *&£-UT 

© <c ^-e h pgd2 teft t> #*^|g^^ffi £ti%> &m&. ^f^x-^- -c- 9 . 
salt ©^ * mift w £ *vr v n 5 ( • • v ■* — i-* • 

-f . J A / n i?— (The Journal of Immunology) J , 1 9 8 2f , f 12- 

9#, I4f, p, 1627-1631; l"if • c=i^ f^7^K« *J*r*-1r 

)V • • iyy (The New England Journal of Medicine) J, OK®), 1 9 

8 6¥, I3 15t, ^13-*§-, p. 800-804 ) 0 III PGD2 
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^ • A / a S?— (The Journal of Immunology) J , 0fcH) , 1 9 8 2 ^ 1 
2 9t, 14^-, p. 1 6 2 7-1 6 3 1 ;rf-=a-.^y^7VK'^~ 
FA • ♦ ^^-f (The New England Journal of Medicine) J, (^@), 1 

'9 8 6^, I3'15#, I13f, p. 8 0 0-8 0 4 ; Tif • > J l/?*? 

1/ K • 5? -Y — "FA* • • 7* 7* W> V (The New England Journal of Medicine) J , 
(*H), 1 9 8 43s MS 1 1% JM"^, p. 2 0 9-2 1 3 ;Tf. *J^— . 
• if? - 4 p 5?— (The Journal of Immunology) J, (:?fc[S) , 1 9 9 2f, 
I14 8f, ^llf, p. 3 5 3 6-3 5 4 2 ; Tih^^^^ (Science) J, (^ 
@), 2 00 0^, I2 8 7t, p. 201 3-20 1 7), 

pgh2 pgd2 *&}&-F%&!$,mmztem:ih&mmm (h-pgds)^!)^ 
# y ^mi^© 2m»s*qb;ftw5 0 y y >mmm\^Km\H\z.^ ^ 
PGQ2i>mm.mmmmx'&z>^ t^h, mm^mm. ^m^wsT, n&*A<* 
i/&m&iM. m^^<D]&&mmftm\zm^^x^z^b&&btix&v (re 

9 % • T ^ K • tfc/we ^X (Vitamins and hormones) J , OfcS) , 2000^, 
^5 8#, p. 8 9-1 2 0 ; Tif -i?^— ^-/V.^-^./^-r.^-ti^^/l..^^^ 
by— (The Journal of Biological Chemistry) J, Ofcg), 1 9 8 5¥, 1 2 6 
0^, M2 3-5§% p. 1 2 1 4 0 — 1.2 1 4 5 ; t/*4$-*rS.Jj *^h? 
y 4 5?JJ • (BiochimicaetBiophysicaActa)j, (^^^^O, 20 0 0^, 

I148 2t, il-2f, p. 2 5 9-2 7 1), #(Cl8BSMfJ^t©Bi^t) 

^m^^^^u-cv^ ^ tfrb, T^A-^-m&m&mKtemjh&mmm 

tf^KMJS-VX^Z-hVbmtbnZ (rif -e?^— l-A'-jr'f-sl A/ n£>- (The 
Journal of immunology) J , OfcB), 1 9 8 9f, Il4 3#, ^ 9 p. 29 
82-2989 ;Tif. FA- • • • ^ * by — (The 

Journal of Biological Chemistry) J, 0KIS), 1 9 9 0^, f2 6 5t, ^l^", 
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p. 371-375; ^-i?*?— -t;v v ;V- & h ]) — (The 

Journal of Biological Chemistry) J, Ofcg), 1 9 9 5^, |2 7 0^, 0 7-5§-, 
p. 3 2 3 9-3 2 4 6), 

K!> /mviifT'$)5HQL- 7 9 KU Ao^^- 1 -{ 3 

- (lH-Tf7/-^-5 — fA) -^otT/V/} fcfl)^^) ^^j^^x^l?. 
HQ L - 7 9^l^S9S^7 ^ /^'(3:*3V^T^51^©0m^mP*3J:•a ? 3i^MSS 

•r-— :JW ♦ $TZf • 7 r ni?» (Japanese Journal of Pharmacology) J, 1 

9 9 8^l7 8t,H^ p. i-io;f^=«-X.^t;^^- 

7r/W3P^ (Japanese Journal of Pharmacology) J , 1 9 9 8^, 07 8 
mi^r, P. 11-2 2), %:<Dfgmz-\~$-bi-ZnZ-ts:i<\ 

at Jfc.^^ PGD2 G-fft^^ilL Glutathione S-transf erase (GST) (D^zf^^ Z^X 
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a ? =77, GST fc£H£;ft<3 Glutathione S*tt©»*T?*>S. 5£$S X 
3S^»cJ;5*©3^7n#3t36S»K$*b (r-fe/i/ (ciBll)j, (*B), 1 9 9 73s 
^9 0t, I6f, p. 1 0 8 5- 1 0 9 5), £©IMRtt:te© GST fcJfctfeU 4 
#g©a — y y**1*m.< > JK< ^4**tt<C Cleft «Bft«r»ortas«#**t 

$HHbm©#ife*;Bv\5&jW»gi PGD2 a Cleft mmK&K1feft^mtJ& 

i £ »> .tie©— jtt^c i ) •vm&tizfc&ms&ftL&m pgd2 ch-pgds) 

SIC Lt^ $ tlfc % ©"C & 5 „ 

-TtSitt, TIB— ^ (I) : 



R 1 O 



(i) 



R 3 



x«\ ^-n=c (r 5 ) - &w<oife&^&^i'^i'mzM&\s'&m<o, 

t&^&2m%L=?-\Zte&1rZ>), Xtt^-NH-CH (R 5 ) - (5fc*K tEM(DW 
R\ R\ R\ £:tfR 4 te, -t^tUS&AUTTkmiS^. ^n^VW^ 

v>Tt> J;v>C 6 ~C 10 ©7!) — A-SSr^U 
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^^^7^D2 (pgd2) ^mmmmYfm^m-r^mm^^-r^ 



XtfS, ^-N = C (R 5 ) - (5fc«K ;fcW©tt^#^:'<5'*fcJl6^.L*«© 
R\ R\ R\ &tfR 4 tfS. JeftJpfrUfiftUT**!^ ^o^^JR^ C r ~ 

©7;v^;H, xr±.TE1Wtt»a- 1 J; 9^£ft5g^«&£ftrv>T*> j; 

r 8 ^, £0»&£ft*£^e&sft'cv^t>j:vAc 1 ~c 1 

CgmSPa-2] yMS^^JW^ f/v^^Vl, *;w^>f;vs, C-Ce© 




(II) 



R 7 fi N g^^UTV>Tt>«J:V>C 1 ~C 6 OT/V^Sx x^emstr^ruT 
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ft 5 S t? $ ft T v n x h £ v > c ! ~ c 6 (D r ;v =i ^ s -c & 5 ±!E <£> ;esx 

a^^^r-f-s-iiiB©^ ; ^mmm^m. iw^ffls mw^jb. « 
%q<DWL&frh&, ^mfc&v. ±ib^k^m^^«)^±ib— ^ (i) 

pgd 2^MiSrPitt5*st-fcot, ±ib— ^ (i) -v&ztvztt&m 
te-£^;&T^®#i$ $ ft s ©el Mtw^ft e> <D-fcmmx.xf 
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• (om, m.mz.%:th t> (oy^mmR^ti h ottttfrtta* e> * **** bi^s w 

J: 9 > TIB-^ ( I - 1 ) : 



(i-D. 



x' 5£-n=c (r 5 ') — ^©fe^^^^mjfe'-a-u*^ 

R 1 \ R>\ R 3 \ &p*R 4 ' tt; **b^*b&:fcUT;*3R]Ji^ ^o^Vl^ 
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CI Ma 






.yv N ^ N ^X^ N 

iSbK&tLV^mmfcZth^ R' 2*. TIB— ^ (II- 1) : 

jf\ (II- 1) 

RS " 

R 6 ' tt; ^S^UTV^^J^c^Cio^T/i^/i^ Xteg&^S:^ U 
TV>Tt 5t J;v>c 6 ~C 10 OTy — /vg-Sr^U 

R 7 ' te. amK£^LTv^%«^c 1 ~c 6 oT/v=ar/i^ N x^S^tb 
R 8 ' tt, An^Vg^ fcKndf-v3k Xtt«&2£&^U-CVvrt>J^C. 1 ~C 
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s e c-^f^ t e r t -^/^ ^^pWI, ^n^nWf 
n-^V^g, y^yf /l/S, -^^^A-^ t e r t — '^a- 
V^n^yf;^ n-^^^A^ i/^o^^^V^ 3, 3 -t^^A^ 

2-y-^WO-^A^ 3 — ^f-Z^^f- A'g, 

rc i ~C 6 <£TA'=:¥-S/#A^~A'Xj i UTtts ^ h^^A-zi^A^ 

r±ra— e&o-cfcftfco-cvvcfcj;v\ wt&st-^-fs r«msj turn 
& -ryvr/s. fT'-Th*. ^s/Tf-h*. ^y^Ttn, ^ry^a-v 
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*/v:7^ -7-^/1^. ^^7xW ^^/S, 

fc KndfS/*;* aft C 1 ~C 6 <^T/V'^/V^ C 2 ~C 6 ©T;l/^=/H (A 

c a ~c 10 ©7y-;^ C 7 ~C 12 ®77^S (Jr^J : ^0"^3E % 7 

^TV*/^ t =/V3£3& if) , C 6 ~C 10 <D7!J -/VX^7 T : 7 * 

-;i/X/W7r- l-t7f;W^7 7-/H, 2-t7f-;^;P7 7=;i/ 
c 7 ~c ! 2 ©77;i'^^^/i'7 7 =;vS ' ^i/^/v^tv 

?7~JV^ (l-1-7?-;Vf?-;V) ^jvy r =.;vm, (2— 

M : -0->^/l^ l-^h^/H, 2 — 7-7 W/VKftiDV C 1 ~C 6 ©7 

C 1 ~C 6 <DT/V=^iy^/V'^=^S. T^/S, t K7i?;S, fc K7//I, 
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.7 7=/H, fc^vt^/i^ '^^^r/^> **2fctiys> tfVfr 

vy/vs, ^-^g, -t7=/^v t^Ki^ &sv^ sesijds^, k 

7 y /vm, tfnp a-^iJ- ✓ y /v2Sn >fywy /v^> fr/y/v 
Sx^ywp -y s: *v y /^ tr 9 y y ^Wttv » 

y^s, ^y-fyFP/H, -r^Ky^=/^ ih— fy^/y;vs, yy = 
^y^fry y ^^x^if-y* y /vs. ^yx>f s: y 1 , 
2, 3-^r^T^y^s, i, 2, 4-f7^ryy;H^ i, 3, 
i?T)/y/H, i, 3, 4-twry*p^ i, 2, 3-hyr^y^s> 
1, 2, 4-f5 7/y'^ fh^/y^s, ^n^/H, try^/vae, fc° 
y^i?=/H, t°y if^^/H, *yy5?s^ ^/y/ns, 

.^y^/y/vSs 7^7v?=/H, "7-y^y ^/vs, ^y^f-y^vs. 
y y =/u3£ v vv; y ~/i<m, zfT V i?~/i^ 1 , 2 , 4 - h y t*J~;v^ 

^ a y ^ n 7f f 2-t^y7ff^=;l^i % 

t°ay s*=i/n^ \£v y ^ 5: ^y y 5: y tr 9 

y y if 9 ✓ y s/m, iM y ^/v^ tr-<9 ^e/v* y J 

^r/isft y -/v^ y*y/i N ^-^e/v* y ~/vg N ^ k y 
y-fyKy=;H v 1, 2, 3, 4-f f5fcKo*yy^s, *5?^y^ 

rftkog&gfii, $ 6>lJil5SX«2aw±©<ifcoemSfc«3;9«^$ti/TV> 

#$1 : ^ n n y <tvv^ n *?9 n tr ^ ?vw2k b'J^nn^ 5?:7 A^u ^ 

hy7;^n^f;vS> 2, 2, 2-fy7;vtnxf;^ ^7 
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J^M^ £ 4-10 M^X}*-^gJlJi0^fP, $P^fPX«^ 

^fp©m*sj rm^mm^^xhm^R^^-m^nmmx^ 
s 0 : (ft7x^- 2 — f/v) ^y-r^. (try s^-s-w * 

iii^, fastis^ M«fif^f»^5^?)i^5i^±©^fDi?- 

f&fp © v >T tiT* fe o T t> £ v \ 

JilS— fl£5£ (I) ^*3V>T % Xi Uttt, 5£-N=C (R 5 ) - £<H!l 

H-CH (R 5 ) - .(5£f\ fefl!l©j^^dS^<^^mt-^U*ffi!i©^^^ 
a^JDR^-Ki^-t-S) **rf mm\n^ ^-N=C (R 5 ) - (s£ 

R\ R\ R\ &U*R 4 <D^K:33tt5 .rg£&&£r#UTV>Tt> J^C X ~C 

12 



WO 2004/031180 ^^PCT/JP2003/012648 

(1) R\ R\ R\ &TJ*R 4 3S^T7kfiiJ!S^ 

(2) R^M^S, R 2 , R\ Xt^R 4 ^**®^ 

(3) R\ R 2 x RTfiR 3 &*mm*. R 4 ^Mf;H, 

(4) R\ R 3 , RXFR 4 &7kmm*, R 2 fr?wm, 

(5) R\ R 3 , RTfiR*&&mm^ R 2 fr7v^m, 

(6) R\ R\ RXfiR*&*mm^ R 3 &?vvm, 

(7) R^tfR 4 R 2 MR 3 #^ h^iXg, 

(1) R\ R 2 , R\ %.XfR 4 &-F-<X7kmm*, 

(2) R\ R\ &.XfR*&7kmm*. R 4 3M?Vl^ 

R 8 ©j£aan:*5l:t5 ni&3£&^UTV^t> J^C 1 ~C,©T/i''*A'26j 

r*»2£&#LTv^t> j^c 6 ~c 10 ©ry— /i/2£j ©. re^sj turn 
R 6 tvxn, m^m^vx^x-hx^c^c^r^/^m, Rummm 

<Sr^rLTV>Tt><J^C 6 ~C ao <Z>Ty — A>&&m? btl. 

^;vm, -ry^ntVV^ % n-^^vl^ ter t -:/7vv2£. t K» W 

t Kp^'>^.^;H, S.U?4-p< h^V^n./i^-efcSo X^-NH-CH 

t^-a-i-S) R 5 £UTti: N fc Ko^^^^3£^n:^uv\ 

R^^M&tts rBife36S:^ru-cv^t>J:v>T5/iKj © rg^j iux 
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TIB— ^ (II) : 



V>T £ V > C 6 ~ C ! o T y —/V-S^ b x 





(II) 



R 1 




(II) 
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£v^C 6 ~C 10 tf)T y —/H6Sr*Ux 
05 r ,w 3 * t/^ Sr^-f*] 

R 6 o^fc*3it§ r*ife3£&^LTv^fcJ;v*c l ~c 10 ©T/i'*/i'2£j &tj? 
rtt&SSr^L-cv^t) J;v^ 6 ~c 10 ©t!J — a^j © rgm^j iuttt, 

MJ7/Wtn^f;^ 2- h^Vjfr/l'^/V) 2- 
2 — *;W^^f;Vx^;vS, 3— h ^ V#/V3j?~A>) 
T'otVvS, 3— ^/VaffSrV^tatf/l^ 3-*;W^;^nt'/H, 1 — T 
Jf-rff-svm, &TJ i 4-t e r t x=;WST-fe «9 > & bm^SncWu" 

rg&£&^LTv^fc ±v>c 6 ^c 10 ©Ty— A'Sj © rg&gj itm 
R 7 iUT«. g&^&^UTVNT>J:v^ 1 ~c 6 ©TA'^A'g % ;&T*gl&S 

ha7x=;Hffe5, 
R 8 ©3t^&;i:j3fr5 rg&S&^LTv^^ J:v>c 1 ^c 6 <DT/i'3^e/Sj © 
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R 8 £LTi*, An^«, tKn=ar->S> M^ttm^S:^ LWTt> 

±15-^(1-1) fc*5V^ X' ^-N=C (R 5 ') - (sS^, 

-NH-CH (R 5 ') - (5£"K 

^gfJfJK^tO^-rS) Sr^if 5- t^T*#> 03i^{*. ^-N=C (R 5 ') 
R x \ R 2 \ R s \ SLt^R 4 ' ^>^«}e:*3{tS ra^^L-CWC^ 

R*\ R 2 \ R 3 \ ^R 4 ' £LTJ2 N ^ti^fim^Lvx^mm^, 

(1) R 1 \ R 2 \ R 3 \ ^t^R 4 ' ^-r^-CTKmiE^ 

(2) r 1 ' fct^m, r 2 \ r 3 \ sl^r 4 ' frykmrn*. 

(3) R*\ R 2 \ 2WR 3 ' ^7K*Ig^ R 4 ' 39*^/1^ 

(4) R 1 ', R 3 \ S.U?R 4 ' ^tRUH^ R 2 ' ^^noS, 

(5) r 1 \ r 3 \ jtt^R 4 ' &*mm*. R 2 ' 3*:/n^ N 

(6) R l \ R 2 \ ^R 4 ' ^tK^J1-^ % R 3 ' ^^pbS, 

(7) R 1 ' S.t^R 4 ' frfrmm?; R 2 ' #.tfR 3 ' 3M 
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(1) r*\ r 2 \ r 3 \ s-tFR 4 ' tf-r^xTkmrn^, 

(2) R»\ R 2 \ ZfcjCFR 3 ' J&s**IS^ R 4 ' aMlfvV^ 



R 5 ' (D^^^ttS rg^^UTV>-Ct>«fcV^C 1 ~C 6 ©T^^Sj 

R 5 ' illli gmS^^fb-CV^T^ J:V^C 1 ~C 6 (DT^^V'^. RTfM& 
S£^bTV>Tfc«}^C 6 ~C 10 <DT!J — /P«3^* If h *U I- * f/H^ 
3^/v2£> y^n fcVV^ n-^^/V-Ss t e r t -^/l^ t Kn^* 
f/Hi, ^ ^i/^^;H, 7x=;vS,. 2-p< h^i/7x=;H, 3-;* h=¥ 
^7ai=7v£ N s.T^4-^ SfeRiftafcri;*^/!'** 

H (R 5 ') . — (5£*K &^©J|i&^a*^^^*^«S^rU*fll©*t^#asS*JS 
■^fcJKr-a-rS) XhZ>m&, R 5 ' iUTtt, t Kn^S^^/kSa^fcl^U. 

v\ 

te N TfB-j&sS; (II- 1) : 




(ii- 1) 
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R 6 ' r±, ISifeSSr^b-cv^t ±v*c 1 ~c 10 ©T/i''¥A'ak> xteff&KSr^.U 
•CV>T t> £ ^ C 6 ~ C x o ©7 y — /vg£r^ U 

R 7 ' ttx «&S&^LTV>Tt> iv^-Ce^T/v^A-^ xttHSUSSr^TU 
r 8 ' r*. ^o^yjw^, t F^df^Ss x^*«^*^^bTv^-c l b J;v^c 1 ~c 

Et 





-T?*$*i*3ET?*>0. «rfc$e>Ki»3afctt. TIB-jK^: (II- 1) : 

R 6 * 

R 6 ' fi> g&S&^LTV^t> J^C^C^r/i^/i^ Xteg&S&^U 
"CV^t> £V>C 6 ~C 10 <DT U —/l^&^U 

R 7 ' g*3i&^LTV^rt>J:V^C 1 ~C e ©7Vi'^A'£. XJSgmSSrWL 

R 8 ' « % ^n^JBR^K Kn^iySs Xf±MUE&^UTV^fc.fcVvc !~C 
B <z> r = ^ f£ Sr^i~3 

R 6 ' ©SiH!i*5rt« rg^^r^uxv^Tt £v^c 1 ~c. 10 cot/I'3vV'Sj 
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SSr^UTV^-Cfc X^C 6 ~C 1 0 <DT V —;\om&mtf bti. f&&\z.&. * 
^/^M, 2- (:t b^ftf/V^/lO if/wS^ 2- 

ya^S, 3 -*A'**5/^a tf/Wg, 3 -;&/W**>f /l^a tVV-S. 1 -T 
jf^-y^/u^ RXfi4-t e r t --ff-ivy *.~/vmx&> «9 . £ kfci^Ml-te. 
t^jvm, 3- h^v'^;v^^/V) -fv\?;v^ 

g&;prUTV^t>«};V>C 6 ~C 1 o< 7 >Ty -/V^ipff £ ^ ^ ^V^, 

^rc^/V^ 2 — 9 xx xt-7zc=-;V^ 3-^on7x-/Vl, 4-^oo7x = 

fo7xr:;VlT*fc5, 

R 8 ' <DMm\z$iVrZ rit*a6S:^ru-CV^t> iV>C 1 ~C a <z>T/V'=.'¥.^§£j 

<z> rn&£j turn rsiftSSr^ri/Tv^t) J;v^'©Rt£-ov^«itu*:*^ 

_h|B-^xt (1-1) T?***!/*^*©^*^, TIB^4fe»3"C*Sih/ 

19 




-hia-tffcS; (i) at* (1 -1) 

m., X^TV^e^^A^ ^f;vr^=^l ^^vKT^^e^A:^ b 

srfcrfsiij&s-e*. austeMs^-rsateKiwu as**** ^^fi> 

:7-^— A'SfcSfiU ^W^Bfcfi, y^=fH6*fe. ->a!>Bfe4fe v =»'>*BMfc* '^^fc 
-^v^viftitt, *->f&fifc»L Mfe*»©*«Blilt«r.«>rf«cfc 

±IB— (i) ^tf (1-1) -e^^ttsfti^xtt-toifttt. acfMfexr* 
v^tbO^®Srfflv^t>J;v\ Sfeln— jKS; (I) Rt; (I'^l) -C*^£^5>fb 

20 



WO 2004/031180 



CT/JP2003/012648 



£fc N (I) (I-D -e*£ft5fc£*«rt::*3vvrs 09*. ri. R3* 

TIB— ^ (ID : 

R 7 

R* ./ 




R 6 

(II- 1) 



*©53Eai4# (tautomer) Tf*>5 tf7 V#5t £ UT^fe**" 
©»fr««rffiv^t>J;v\ — jtt* (I) XTje (1-1) 

*Hiogi©tM^i (i) .rtj* (i-i) ic^^tt?.^ 

Me : E t : xf;vg, i -P r : y^n fcVl^ n-B u : n 

-y^/I^ t -B u : t e r t -rff-fls^ P h : :7rc=/l^o 




T?i^H5i-efc^ R 8 ' #fc Kn^^StfcSi^ _L1B— (II) Xte (II 
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— #5*; (i) xtf (i-i) -zmtstizik&tote. Mx-tt. skT\z7sk-r#m\z. 
#Xf±3-T3;/- 1, 2, 3, 4-fb7t Kn^^t^yy-4-ty^ 
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E*TI-> WJiLT, UV^ttfc-CfcS* R30STIB— Jttsft (II) 

R 7 

R 8 / 

(II) 



R 8 



•CfcS-fb^x Xt^R' ^-flB-^ (II- 1) : 

R r 
R 8 " / 

R 8 ' 

(i) tr^^-zHfu^oaaat 

r6 ° 1 R 801 \-u 

O O R — NHNHj ^ V R W^ H 

R eoiA^A ORloo1 <»> , %^C> N^k R801 

(i) r 701 *A-5/Hb r701 

(3) (4) 

[5£*, R 601 W\ — (II) ^*3^5R 6 X^^r^tuig^:^^U. R 701 te, 

— jH5£ (ii) fc^t5R 7 xf«<^ii&i&#&^u R 801 te. -a$5£ (ii) t-*3t-t 
^R 8 Xf«^)tfr^#:^U R 100 MS. p*!fvi^ ^^vwgfr ^©T/^/l'S 

&-tr V^^^mmfc (1) itK?^i#: (2) 

19 , 2, 5-^fI-2, 4-^tKot°7^-3-t>' 
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i, 2-e?;* y**/*-9isi£i?(D^—< T;v%km& ; *< 

#fetvfc2, 5--^g^-2, Kotf7^-3-tVif^ 
(3) %*/v*Mh1rZ>ZbK£V)^ l, 3, 5 - h V em- 4 -avi^/v- l 
H _ t ^y- /Vf |^ ( 4 ) Sr^5t-r6^^^-e#6o -<£K/fcte> 

L<&6 0~1 0 CC^jSta^-C^T^So HJS^T^ s^^^tK-c^ 

fgS^KJSS^fflV>5i^dS-e^, 09*.tf % *fe*K9 -W..; ^ (Theodora 

W. Green), fcT— ^— • G. • M. • ZfyV (Peter G. M. Wuts) M ^Zfx^^^^r^ 
~f . sfjis^-fj^ . s( i/ ■. $r—jj 5/ . iyi/irv^X (Protective Groups in Organic 
Syntheses)j, (*S), !£3j£, ^V'^J'-TyK'f VX-f ^ (John 
Wiley&Sons, Inc.), 1 9 9 9^4^ J W^Y^vt? • ^ ■• !> :**~S?rnS'S' • 
. ^-w_^f- . (Handbook of Reagents for Organic 

Synthesis).], Ofcffl), <£4%, i^aV- !>^J-'Ty K't^X^^ (John 
Wiley&Sons, Inc.), 1 9 9 9 ^6 M ^fcfBm^SsSrfflV^ £ 1 £o 
(2) 

T^/-3,4-^fc Kn^yy y-4-tyMfrX»3-7^/-l, 2, 
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<gj£Ig^2> 



r 1 0 1 — jrs: (i) fcijrtSR^tt-tolfrKfr^u R 201 te. 

— jttsS (I) i^lt5R 2 Xli-K (1-1) fc*3tt5R a \ fc5V^«*bkO 
lifrlgft&^U R 301 te. — ^ (I) fc3sttZ>R a jl.teZ:<Dmmfc&mv. R 4 
°M3\ — ^ (I) \z.&l?Z>R 4 3Lte*:<Dmmfc&w;l,, R 501 te N — jRS: (I) 
{Cfett^>R s X?«^«IIE#:^L. R 200 1 te, ^/l^ ^^/V&teZpT/l' 

r>"b7^x^7/^ft: (5) *rT*>/Wb3W (6) -CN-Tv'/Wb-t-S 
£ £ <fc *K 2- £&#Bfe«^/MS!Sj|#: (7) 

-8 ot:~*jK©ai«E?a5P©sjts?aLA-efT*>*b*o tsium « 
■7-MJ*a % ^yjyi7A N ^sbKai^hy t'p^ x h 




.0 



r401 

(s) 



01 J. 



(7) 



(8) 
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Hk^, #k*bfc2- (Tv'/KT?/) ^/HRigft: (7) K7 

^y a- ?vt£)*<r>T j\>^— ;fb?tKn77^ l, ^v^^U-ix. 

SraiTci-SifcKlJ: 9. 3-7^7-1, 2, 3, 4-7f7U'BWyy 
' (9) &9kTttrzz.b&-(*%Zo i©5JS«> M^<© 

m^/— /K 2— "fxx/*/*- /K J^l^^y n-;«;^f;n-f 
./Kxfvv^y a— ;W£}£<DT>Vzi— ; 9 s - h5t Ko77 , A 1,4 — 

3-r^y-3, 4-^tKpWy^-4-tyii^ (a) w\ 

<SJ6IS^3> 
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R 101 O 



,o 

R 601_/' 

W 601 





^Yl ° H (6) " ""lTV^9 H 2 NNH 2 .H 2 0 

(10) (11) 

R 101 f*. — (I) fc*3tt5 R^ri^oKrK^Sr*^, R 201 te, 
— (I) fc:fcfr5R 2 Xte^<zmi2#&^U R 301 ^ — ffiZ (I) i-*3tt 
5R 3 Xf«<PTiuig#:£:^U R 401 te> —IB&t (I) }c*3it§R 4 X«^r^BU^ 
#«r*U R 501 te, — JKA (I) tfcltSR^Il^Wltflfr^U W 501 li, 

Tfh?~A'Wmmft do) bTzsAstem (6) srne^. tic 
it), 4H-3, i-^iy^^^-y-A-^mmi^ (id ftuattsi 
t^tts, dosiisw:. m.m<D&&x)z.$¥&&T. mt&v&Lffl&Ni*, -sot 

^an*;^^^AP^y^I ;7b7t Ka77V, 1, 4-^^iM*', 
0-^0X3-0-^^ ^iyw^jfe^^^^^ N, N- 

tftfcl, #fetbfc4H- 3, 1 Vis- 4- (H) i 

t: K9'^V (ItMW) £ SrSSt-a-^-frS^t^j: «K 3 -7^ / - 3, 
KoWPv-4-tiHifl£ (8) &§&5£"t-5 5o 
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(i) 



o 



R 6« V_ H 



R™ R 401 T« 

(8) (12) . (13) 

D£*K R\ R 2 x R\ R\ R 5 s R 6 x R\ &tfR 8 te, — (I) Rt* 
(II) K::fc»*SSifcfcli»-e;fc»K R 101 te. (I) teamSR^tt-*© 

t&Wfle&^U R 201 te. — jRsS; (I) tc*3^5R 2 XJ«^>Huig#:^b. R 3 
0l tt,--jR^ (I) m*5rtSR 8 Xtt j er©fi&WfrSr^U R 401 f*> -«5fc (I) 
ld*3ttSR 4 X^^:^ttiiK^^U, R B01 «, — ^ (I) K*5ft5R 6 Xttt 
U R 601 te. —N&t (ID ^*3tt5R 6 Xf^^tulg#:^U R 
701 «s (ID fc*5tt^R 7 Xf«©MiE#:<lr^U, R 801 te. -jR^ (II) 

<RJS&:X@5£5> 

"» 101 O R "»0 V- R< O V N - 

-VvV- "... -VrV^ ' ■ VtV^" 

(9) (14) (16) 
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[5£*K R\ R\ R\ R\ R\ R\ R\ #.TJ?R 8 f3: N (I) 
(II) (c*3it5^il^^fc?)> R 101 te> (I) fc&ttSR 1 :***^ 

TtuIE#:&^U R 201 te. — $!5$ (I) fc:}3ttSR 2 ;^^©fimg#&^U R 3 
01 fc^ — JR5£ (I) fc*3^5R 3 X«^Otii^^U, R 401 i2, (I) 
^*3ltSR 4 Xf«^tu^^U. R 501 te, (I) lZ-&tfZ>R s W$Z: 

(Dttrigtefc^U R 6 0 1 ti N — jK^C (II) \z.&tf Z>R 6 Jtfe*:<Dmmfc%:^V^ R 
70 (II) ^tt5R 7 Xf«OtfI^^b. R 801 te. -Jt« (II) 

1^*3 ^ 5 r 8 x i« © fdig#: 

3-T^/-3, 4-i?t Ko^t/yi/-4-^>'fi#: (8) fcl, 3, 
5- f 1H-If7y- A-ft^ffc (4) £ ^JftzMfr^i"* 

^ tia!)> 5^«t^fr (12) srisyt-rsr n^sis^ 

rF7tKn77^ 1, 4-i^aM^ 1, 2-5** h^-i/a^^if©*— 

y Ky*i 4 ©7 5 K**lBt;»»*^*rfe>jxs. stare^T*) 2 

*m^w^s^m^^ j fT5^t^<t«9> *»B »*t?*> s-fts-e* (13) £Hi 

#!|;tfc£> "fe^-K^ • W. • i/y — ^ (Theodora W. Green), tf — ^ — • 
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G. • M. • -fyV (Peter G. M. Wuts) ffi ^ZfnT^T^Zf' "fV- 

;# =1 y ^ • v'X (Protective Groups in Organic Syntheses) J , OfclB) , 

H3JK, ^ay-^U'-'TyK'tyX^^ (John Wiley & Sons, Inc.), 
1 9 9 9^4^ 5 r^/K^y^ JJ • — #~ • 

■i/i^-fe (Handbook of Reagents for Organic Synthesis) J, OKI!) , 4 #, 
a ^ • !7 -f y ^ * T > K • i^^X • (John Wiley & Sons, Inc. ) , 1 9 

if^i^ 3-T^y-i, 2, 3, 4-f l h7fcKo^t^yy-4-tyf 

sgffc (9) SlT^i, 3, 5 - f y f I- 4 - l H- if 7 /^;vfif^ 

(4) «r;sv^ 4%^smw (14) RTfmmn&}WX'3bz>4k<a-®> (15) & 

— ft&t (I-l) T?**^S^4fet>PI«©^rfe-C»i3fi*t-5^i^#5. 
©RiSiifcSe ^f^lciot, 4H-3, i-^^y^-^ih^^-4-^- 

R 101 o 



,3101 

3 201 




'Q , 11 1 fc 

-. 1- II I - 



(1 1) 

R\ R\ R\ R\ £:tfR 5 te. -JHSSU) fcfcfrSfelfci: PMTC 
fc*>, R 101 te> (I) te*m5R a Xf4*©t&SB#&^U R 201 te, — 

m& (I) ^*3lt5R 2 X^^r^>tfflg#:^U R 301 teU — (I) lc*3tf5 
R 3 XJ«01ifrli£#:&^l^ R 401 te, (I) fc*5lt 6 R 4 Xf«<^S&lE^ 

Sr^U R 501 te, — W&: (I) l!i33it«R 8 Xfi J t©«trK# :: Sr*U Rtt> ** 
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4H-3, (11) i:tK7^M 

ft: (16) &mJkffi&-t&Z.bt££*). 3, 4-i?t KnW!ly-4-*V 
BHItt (17) &m£tZ>z.btfi"Z%Zo 

2 — -fxi^j — A\ ^^w^^y =3— ^ ^/k^— x/K rn^-ix^^'y 3 — 

Jf©/M3^il;7h7tKn77^ 1,4-S^rf-^ 1,2 -v^ b 

3, 4 - S^ t Kn !) y - 4 - (17) |H*5Vvr. 

ft if *: fi 1 5 iKS # ife 5 \£ ft * ^fcWIB^mstJSSrfT 5 - £{c<fc 9 > ^ 

(Theodora W. Green), fcf— • G. • M. • -f vV (Peter G. M. Wuts) £R 
P7^f-f7'- ifAs—~~7?- -4 IS' ■Jsr—jJ—v? • v'yir i/X (Protective Groups 
in Organic Syntheses) J, OfcB), 03j£, ^ 3 y« ^!J-'7yF' fVX- 
^ ^ (John Wiley & Sons, Inc. ), 1 9 9 9#4/! ; Y zf y ?. - • P 

i/azl/y • 7^-— • j3=~V? • v'^-fei^^ (Handbook of Reagents for 
Organic Synthesis) J, Ofcg), <£4^, its 1/ • V 4 ]) — • TZ/ K • • ^ 
(John Wiley & Sons, Inc.), 1 9 9 9 ^ 6 J3 ^KlfB&^Ss&jB V 5 ^ 
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K K?S?y»i»# (16) ttmjRft#**U<tt#«©^Attlz:|B*$tb*: 
:BJLh£> J; 5 &#feT«t£;ft,fc-fl£5S ( I ) AT? ( I - 1 ) t?*$^S^«jW: 

Wi5ii:(aoT, -jK5£ (I) RTf ( I - 1) K^SftSfc^feS:^ 

(I) XV (I-l) ^StbS^flfettaftjliLlia^p^^^^V^ 
D2 (PGD2) ^j*Bfi»fc#^5RL#f^ffl«r*CT*59x 7V;v^-ft^ 



35 



WO 2004/031180 ^^PCT7JP2003/0 12648 



7^yD2^ii (h-pgds) ©ssma^anu »«tofln?M**8H* ■ ■ 

{t&mftbfrZTX hn^y TttT^n^^^?^^^ (DPg^ 
#0 £ jMMSftfc (#12 00 2- 20472 5#PJ^ffl»)„ M 

»f^itltHQL-7 9 ©=H)feH-PDGS|5a^J*fcfiDP^^S 
J/aO«r«-^-f*fcT^ hn^y Tttte^SHtflS^flHlfll*^ H-PGDS^tH 

?GD2$mmM(DM^m&^x^?>^bteWbfr~?foz> 0 t^o-c, h-pg 

©*><z\ MM^MffljM*©MJhtf»*fc£ 5 M£t£&As J^M^JS^l- 

(T tf ^ ^ • 7^ K • Jft/l^VX (Vitamins and hormones)j, OfclB), 2 0 
0 0^,^5 8i, p. 8 9-1 2 0 ; Mf • S?^ — t/Wt^'/Mtn^^ • 
^'7MJ- (The Journal of Biological Chemistry) J, OfclS), 1 9 8 5^, 
^26 0^, I2 3f, p. 12140-12145; • » b * * 

if? 4 *Jl3 - T 9 $ (Biochimica et Biophysica Acta)j, O*-^^), 2 0 

0 0¥, ^1 48 2f, Il-2f, p. 259-271). *fi©gli±, 14 

jugflPWffl. i^f^^ ftawitfftui. *Mfls«, &t«U6Wtt«sJBa»& 
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*HP|©gl©tM^ittii, (I) Rtf (I-l) f^ftSfc 

mte^f&frXfoZ^UvmWb 1 Xtt 2 UJLi^m^^fF^^tbSSi^Jffi^P 

*»w©bikwc, m*m. mm. &m. m^^^m. wr-** 

**lk ^J, feftftJDtflU ftttfilRJKM. £ASL /fe^jW. «#J> RASIfe** 

m&m. m&m$kfflti:}*&toz-tc.'&. nt&\t wmmm. mum. 
mm, % 7t n>n & if (DMM^mm &mmrz zk&x%z> 0 m v * h n % mum 
turn m*-&* bbmn e$s> -fv^m. =«-^^^-^ 

T9tfT=?^> h^tf^K if^^. '✓s?^^, t: Ka^V^olf/W-fe/Va 
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%Z.bfrX%Z> 0 

h y t? j*Rxf y ytt b y * a^<z> p h msfflRxM&mw ; ^nai«it h y * 
m#$k temimjLtemmmwmm%femirz z.thx% s e 
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fcfc ^B^f^tKOitt ttlf 0 . 0 1~5, OOOmgt'W. 

*>*:5*»W'ft'Mbi*i: U"CO. 0 0 1~10 0mgSI-efc5, 
IBM 

( 1 ) 2 - (7tbT? K) ^vv^-rvv 

. 7^ hy-zV'l^f^^T/V (3. 0 2g, 2 0mmo 1) MMJ^f^ 

(3. 5mL, 2 5 mm o 1) <75^^nt3^^^ (1 0 OmL) 
tWF. 7tWo!) K ( 1 . 5 7mL, 2 2 mm o 1) 5rJB*. % SiaT?3ft* 
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X, ^S^^K^^^bI (0. 9 8g, 2 5. 4%) «r#fc„ 

^-NMR (CDC1 3 ) : 6 2.72(3H, s), 4.90(2H, s), 7.45(1H, t, J=6.9Hz), 

7. 63-7. 71 (1H, m), 7. 74-7. 77 (1H, m), 8. 22-8. 25 (1H, m). 

(2) 3-7^-2-^f;V-3, 4-^kKnWDV-4-ty 

2- (T-fehT^K) &&#B£y ^A-^^TVl' (0. 9 5g, 4. 9 2 mm o 
1) 0531^7— jv (5mL) f&mz-. t K9S?^— tMp4& (1. 4mL, 2 8. 
9mmo 1) SrJP^., 8 B^TOfl&S^ bfc» KJfc&^to&M^ifrSPfc* #fft 
Lfc*fri&&ii5U ^^/-/^^Siibt, ^S®fc^<Z>6£$£ifl (0. 4 2 
g , 4 8. 7 %) £#fc 0 

'H-NMRCCDClg): 5 2.72(3H, s), 4.90(2H, s), 7.45(1H, t, J=6.9Hz), 
7. 63-7. 71 (1H, m), 7, 74-7. 77 (1H, m), 8. 22-8. 25 (1H, m). 

(3) 3 -.y^vW- 5 -^y- 1-7*^- 4, 5-^11 tr^y— /'V- 
4-^/W^^t K 

1 -7i=;l — 4, 5-^tKa^7^-5-ty .(-2. 9 
Og, 16. 6mmol) ©N, N-^f;V*M7$ F (4. OmL) 
tK^T^ $-3c->mtV ^(1.8 5mL, 1 9. 8mmo 1 ) $riP^L, 8 

X/V-Tf^L-Cs ^S-fk^^lt-feH^ (1 • 7 0 g, 5 0. 4%) £#fc 0 
^-NMRCCDClj) : 5 2.43(3H, s), 7. 28-7. 33 (1H, m) , 7. 42-7: 48 (2H, m), 
7. 79-7. 82 (2H, m), 9.52(1H, s), 9. 90 (1H, s). 
(4) 3 -[(5 - 1: Kn^f-^- 3 —t^fr— 1 — y^=^;V\fyV—;V— 4 — f /W) 

3 -y^vV-^ 5 -^y- 1 -7^n/V-4, 5 -i/t: Ko tr^y— ^-4- 
*/W^/Vft K (0. 0 6 9 g, 0. 34 2mmol) (lmL) 
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mmz., 3-T^y-2-^^/V-3, (0. 
05g, 0. 285mmol) *MtL, tifC2ltWLfc 0 *ff fct| Lf::@#& 
^^/-^-CSfe^UT, ^S-fb^^^-fe^^ (0. 0 8 4 g, 8 1. 6%) 

^-NMR (CDC1 3 ) : 8 2. 25 (3H, s), 2.64(3H, s), 7. 14 (1H, t, J=7. 5Hz), 7.35(2H, 
t, J=8. 1Hz), 7. 47-7. 53 (2H, m) , 7. 65 (1H, d, J=7.8Hz), 7. 77-7. 82 (1H, m), 
7.88(2H, dd, J=8.7, 1.2Hz), 8.23(1H, dd, J=7. 8, 1.2Hz). 

m 2 : \t&mm j %'i<r>\\&m<om£. 

(1) 5— ^ata-S-y^/V-l-^^^/Hf^y— 7V—4-^7/WV^fc K 

1 -7 ^=-?\>- 4, 5 - v?t Kn t'7 5 - ( 1 . 7 

4g, lOmmol) ©N, N-S^ <f-;Vfc;VJ*T ^ K (2mL) Ig^tC tK?^ 
T> ^^^ttSlJ ^ (1 . 12mL, 12mmo 1) 8 0tfl W 

(1. 2 3 7 g, 5 6. 1%) £#fc 0 
'H-NMRCCDCls) : 5 2.53(3H, s), 7. 46-7. 54 (5H, m), 9.96(1H, s). 

(2) 3- [(5-^an-3-^f/V- 1 - 7x=/Hi 0 7y- A*— 4— -Y^) 
^•y^] 7^-2-^^-3, 4-^tKo^t/!Jy-4-^ (>fb-^ 

^##2) (Dmm. . 1 

5— ^oa- 3-^f/V-l-7x= t? 9 /W— 4 — TJ/WVV-^fc K (2 
2m g, 0. lmmol) ©W^y (2. 5mL) 3-7^-2- 
y^V-3, 4-i?t Kn^rt)/yy-4-ty (Ml (2) <Dft&m \ 17. 
5mg, 0. lmmo 1) Wl!ii©^7 b;Wxy^;V3j>yi5:ix., 8 
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*Mftb*t\ *«fb£-4b0»ft£B# (1 4. 4mg, 3 8. 1%) &#fc 0 
*H-NMR (DMS0-d 6 ) : 6 2. 50 (3H, s), 2.55(3H, s), 7. 50-7. 67 (7H, m), 7.83(1H, t, 
J=7.0Hz), 8. 17 (1H, d, J=7. 7Hz) , 8. 90 (1H, s). 

M 3 : fc&m** 3 ©fc£*l©«3ft 
(1) 5 — 3z b^-^- 3 — t^f-As— 1 - 7 x=/H:'7 ^-/V- 4 - *;W<;V7 1 

5 -i7 cr a — 3 — 7* ^/V- 1 -7x-;l/t 0 7V-^- 4 -*/i/^;V7k K 
2 (1) <D\Y&*k ; 0. 1 1 0 g, 0. 5mmo 1) (D^-d* S *—As (4mL) 

tb'J !7^^ h^i^K (0. 0 4 4 g, 0. 6 5 mm o 1) SrAP*.. 6 O^C 

J^7A^a7 ^77^ (n .^-9-^ : @t^>/V=3 : 1) til 

ut, mmik&mnneLmvtvo (o. 0 6 8 g , 59. 2%) 

HPNMR (CDCI3) : 6 1.36(3H, t, J=7.0Hz), 2. 50 (3H, s), 4.43(2H, q, J=7.0Hz), 
7.33-7. 38 (1H, m), 7.. 44-7. 50 (2H, m), 7. 64-7. 67 (2H, m) , . 9. 91 (1H, s). 
(2) 3- C(5-3i i -^^.-^tf^^/w-^- 4-^^) 

^^y^^] 7^/ - 2-7^^/1^-3, 4-^kKoW!jy-4-t>' Mb 
^•#f## 3 ) <DSSt5t 

TfBBO&^#T> 091 (4) fclBI*©tftflsfcfTV\ aiM-fb-^ 

3-75;-2-^f;V-3, 4-v?fc Ko^/y 1 

(2) <Dfc&!&}), RXJ^5-=^h^-y-S-^^-Ay- 1 -7x^1/^7^^- 4 
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J(X^ : 1 9 . 4 % 

MHMRCCDCl,): 5 1. 33 (3H, t, J=7.0Hz), 2. 56 (3H, s), 2.66(3H, s), 4. 27 (2H, 
q, J=7.0Hz), 7. 33-7. 38 (1H, m), 7. 43-7. 50 (3H, m), 7. 66-7. 77 (4H, m), 
8. 23-8. 31 (1H, m), 8. 81 (1H, s). 

(1) 5- b*f#A'#~A') ^ f^-3-^f/l'-l-7x=^?j' 
w- 4 — # /WVI'T* t K©3Rat 

3-^^71'— 1 -7*^/v-4, 5-S?fc Knt°7 % /-;l'-4- 

^/WVPft K (Ml (3) (Dft&m; 0. 4 0 4 g, 2mmo 1) ©7th^' 
(2 0mL) miViC* foWtZV *}J* (2. 7 6g, 2 0 mm o 1 ) SrJpit, S^tS. 
T?3 0^^*^Ufc o ^©1^1:, Zfu^rm^^^^^ (0. 2 7mL, 
2. 4mmo 1 ) SrJq^. % 8f$MM^Lfc 0 RJtS»^«tft*7??&Sl« % 

77^- (^nn^A) filUT, «Slfift^©f^i^ (0. 2 1 4 g, 
3 7. 1 %) £#fc 0 

a H-NMR (CDC1 3 ) : 8 1.22 (3H,.t, J=7. 3Hz) , 2.45(3H, s), 4. 17 (2H, q, J=7. 3Hz), 
5.23(2H, s), 7. 34-7. 49 (3H, m), 7. 69-7. 73 (2H, m), 9. 78 (1H, s). 

(2) 3- {[5- (^ y*cl/%jV7$~;V) * h*i/- 1 — "7^=-tV 

T1BS^^#T> mi (4) fcR#©ifttfs*rfJV\ «H^»Sr#fc 0 
'iDSW: 3 -T ^ 7-2-^^1—3, 4-i?t Ka^/J) (Ml 
(2) tfMfc-^h RX$5- (^y3ci/Jj/Utf=./U) * h^>~ 3 - ^f-^U- 1 - 
7 x. =-jV t:° =7 y — /V- 4 — ^/W^/V'X t K 
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mm ■ *vi/y/s'«jB^»n 

: *P^5a^{gs 2 4 B#IK1 
JfcsfS : 2 9 . 0 % 

^-NMRCCDClj) : 5 1. 18 (3H, t, J=7.3Hz), 2. 50 (3H, s), 2. 63 (3H, s), 4. 16 (2H, 
q, J=7. 1Hz), 4.92(2H, s), 7. 34-7. 51 (4H, m), 7. 66-7. 77 (4H, m), 8.28(1H, dd, 
J=7.9, 1. OHz), 8.78(1H, s). 

m 5 : ft&mtt 5 (Dfc<e?m<Dwm 

3- {[5 - (si b^;*7/V2j?=/V) h*r?s- 1 -7^=/Vt°^ 

;/-/i--4 — f/u] ^P-r^} 7^7-2-^^-3, 4-i?tKnW 
!)y-4-^V (jb^ff 4 ; 3 0mg, 0. 0 6 7mmol) <D*#S— 
(3mL) $g?ftK: % 7KH>ffc# y ^AtK^ (1 1. 2mg/0. lmL) SrAll*.* 

TKSfebT. ^)8'fb'g^<Z>£i-fe@#: (14. 7mg„ 50. 8%) £r#fc 0 
1 H-NMR(DMS0-d 6 ) : 5 2. 41 (3H, s), 2.49(3H, s), 5. 11 (2H, s), 7. 38-7. 43 (1H, m), 
7. 50-7. 56 (3H, m), 7. 64-7. 67 (1H, m), 7. 75-7. 85 (3H, m), 8. 16 (1H, dd, J=7. 9, 
1.3Hz), 8. 79 (1H, s), 13. 20 (1H, brs). 

(1) 3 -m^vP- 1 —y^^/V-A, 5-i?t KD^y^-S-t^lS 
& 

3 — aJ-s¥ y^V^ ^^m^/woi^x^ (4. 9 0g, 3 4 mm o 1) ©x^; 
-/V (3 5mL) 7^=/Wt (3. 7 9g, 3 5 mm o 1 ) <£r 

y -/i/WLt, SUB-fb^o e-feteft ( 6 . 16g, 9 6. 2 %) «r# 
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^-NJfiKCDCla) : 5 1. 25 (3H, t, J=7.6Hz), 2. 52 (2H, q, J=7.6Hz), 3.42(2H, s), 
7. 13-7. 20 (1H, m), 7. 35-7. 41 (2H, m), 7. 86-7. 89 (2H, m). 
(2) 3-xf;k-5-t^y-l-7x^-4, 5-^tKolf7^V- 
4 - # /W^y* t KOJWfi 

I^tLT, 3 1-7 4, 5 -i?fc Kn t?7 V— ^- 5 - 

tf-J'&JBwCfll 1 (3) i PI«Koiftf^«rff , *»ffr£%*r#*:. 
jRap : 8 0. 6% 

^-NMRCCDCla) : 8 1. 37 (3H, t, J=7.6Hz), 2.81(2H, q, J=7.6Hz), 4.87(1H, br), 
7. 27-7. 33 (1H, m), 7. 43-7. 49 (2H, m), 7.82(2H, d, J=7. 6Hz), 9.56(1H, s). 
(.3) 3 — [(3 — ac^rt'— 5 - t Ko^>- 1 - 7x=;H^7/-^-4-/f ;l') 

> (Ml 02)©fl5*fr4foK ^15 3-^^/1^- 5 -t^y- 1 -7 4, 5- 

Knt'7/-^-4-*;w^vft K^ffll^jl (4) t P!ES©jftf£«:fr 

:. 8 9 . 5 % 

'H-NMRCCDaOD) : 5 1. 28 (3H, t, J=7!4Hz), 2. 59-2. 69 (5H, m) , 6. 92 (1H, brs) , 
7.08(1H, t, J=7. 1Hz), 7. 24 (1H, t, J=7. 6Hz), 7. 34 (1H, brs), 7. 51(1H, t, 
J=7.6Hz), 7. 62-7. 64 (1H, m), 7. 77-71 84 (2H, m), 8. 16-8. 18 (2H, m). 

(1) 5 - t^E-y - 1 - 7x=;l/- 3 - hi; 7;^n^f-/V- 4 , Kn 
fc° 7 y — As— 4-7J jV^fVf fc Y<DMki£. 

b"C. l-7x=:;V-3- h ]) 7 ^ ^/U- 4 , Kn If 9 

(3) iW«©llf^*fTV\ «a^b^<fcSr^fc. 

: 1 4 . 8 % 
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Ml-NMRCCDCL,): 5 5.47(1H, brs), 7. 37-7. 52 (3H, m), 7.80(2H, d, J=7.6Hz), 
9.78(1H, s). 

(2) 3- [(5-fc Kn^r->- 1 -7 =*~;V- 3 - ( MJ T7Ao$-u p< ^vv) 

: 3-T^/-2-^^/V-3, 4-S?fc Kn ^-4-*-^ (Ml 

(2)<D-fb^),S.TJ«5 -^"^y- 1 -7x=;V- 3 - h y 7;^o^5 L ;V-4, 

J&s£ : 5 6 . 4 % 

1 H-NMR (CDC1 3 ) : 5 2. 57 (3H, s), 6. 96-7. 77 (8H, m), 8. 14-8. 27 (2H, m). 

m s : ^mm^ s (D^m^mm. 

(1) 3- [2- h^v^/P^/V) cn^] _i._ 732 -^_ 4> 5_o^ 

«r/BwtW6 (1) i PJ«©Jftf^Srfrv\ ««ft;^4*«r»fc. 
: 9 2 . 1 % 

'H-NMRCCDCls): 5 1. 28 (3H, t, J=7. 3Hz), 2. 72-2. 84 (4H, m), 3.46(2H, s), 
4. 18 (2H, q, J=7. 3Hz) , 7. 15-7. 20 (1H, m) , 7. 35-7. 41 (2H, m) , 7. 85 (2H, d, 
J=7. 6Hz) . 

(2) 3- [2- h^isX/^tf—sV) a^vl/l - 5 -^-dry- 1 
-4, KBlf7^-4-*;W^ft K©Jtt3t 

•JSBB-fc LT N 3 - [ 2 - V ?Vi£-;V) ^;V\ - 1 -7x^- 4 , 

5-i;t KBif7^-5-mfflv^Jl (3) iR«©|ftf^«rfrV\'* 
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Ifc^ : 7 0 . 7 % 

^-NMRCCDCL,) : S 1.27(3H, t, J=7.3Hz), 2.84(2H, t, J=7. 3Hz), 3. 11 (2H, t, 
J=7.3Hz), 4. 17 (2H, q, J=7. 3Hz), 7. 26-7. 33 (1H, m), 7. 42-7. 53 (2H, m), 7.80(2H, 
d, J=7. 8Hz), 8. 56 (1H, brs) , 9.59(1H, s). 
(3) 3- ({3- [2- h^-iy^/^^/^) =^^JV] -5-t Kpdfv'-l 

i?tKo^t/yy-4-ty ut&mm^8) ©mat 

M^tUT, 3-T^y-2-^^^-3, 4-^tKn^t^r/-4-t 
>- («1 (2) <D4k&m, &X$3- [2- (^hdr^^7/^=^) 3i -5 
-^-=^y^ 1 -7x=/V- 4, Kot°7 , /-/V-4-*/W^ft K*T 

jivvrm (4) tmm(om¥^n^\ mm^m^mco 

6 8.5% 

Hi-NMR (CD 3 0D) : 5 1.22(3H, t, J=7. 3Hz), 2. 60 (3H, s), 2. 76 (2H, t, J=7. 3Hz), 
2. 93 (2H, t, J=7. 3Hz), 4. 12 (2H, q, J=7. 3Hz), 7. 08-7. 11 (1H, m), 7. 23-7. 35 (2H, 
m) , 7. 49-7. 65 (2H, m) , 7. 80-7. 85 (3H, m) , 8. 17-8. 19 (2H, m) . 

m 9 : 9 -(Dit^m<om& 

USCf* : 3 - ({ 3 - [ 2 - h ^^^7/P#=yW rc^/v] -5-t Kn 1 
-7=.— )V\?=7y— ;V- 4 — ^^y^^-) T.^y-2-^^/W-3, 4- 

i?tKn^tyyy-4-ty {^mm^- 8 ) 

: * ? / —)\> 

: 5 o °c. 3 mm 

: 8 7 . 7 % 

*H-NMR (CD 3 0D) : S 2. 51 (3H, s), 2.67(2H, t, J=6.8Hz), 2. 81 (2H, t, J=6.6Hz), 
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7. 02-7. 08 (1H, m), 7. 23-7. 29 (2H, m), 7. 42-7. 47 (1H, m), 7. 53-7. 56 (1H, m), 
7. 71-7. 81 (3H, m), 8.02(lH, s), 8. 11 (1H, d, J=7. 6Hz). 

m i o : <fb-a^## i o <Dtt&m<omk 

mtTl/*e~VJ* (0. 0 5 3 g, lmmol) ©"^if^BMMftfc:, 1 mo 
1/L h y ^^/VT/P^^^J^Xn-^^^m^. (2mL, 2 mm o 1 h #CV> 
-t?3-{[3- (2-^77V^drv-rc^-7V) - 5-t Ka^f">- 1 -7i=/l/f7^ 

(^^#-^-9 ; 0. 0 8 9 lg, 0. 2mmol) C^fygS 

^p^l, ta-ei^ #^-es 0 p c-?6H#ii9*#Lfc o 

( 0 . 0 4 8 7 g , 5 8. 5 %) £r#fc 0 
'H-NMRCDMSO-de) : 8 2. 50-2. 54 (5H, m), 2.87(2H, t, J=7.8Hz), 6.74(lH, s), 
7.03(1H, t, J=6.9Hz), 7. 32 (3H, m), 7.49(1H, t, J=7.4Hz), 7. 61-7. 65 (1H, m), 
7.80(1H, t, J=7. 1Hz), 8. 04-8. 13 (3H, m), 3. 12 (1H, s). 

Mil: ih^m^l KD^mcDMTt 
(1) 3- [3- h^v^/l^— ;V) -fxi bVV] - 1 ;V- 4, 5- 

^§r^v>TM6 (i) tmnvmvE&n^s mm^¥o^nft 0 

jfcjfi : 7 6 . 8 % 

^-NMR (CDC1 3 ) • 8 1.25(3H, t, J=7.3Hz), 1. 96-2. 07 (2H, m,), 2.45(2H, t, 
J=7. 3Hz), 2. 55 (2H, t, J=7. 3Hz), 3.44(2H, s), 4. 14 (2H, q, J=7.3Hz), 
7. 15-7. 20 (1H, m) , 7. 36-7. 42 (2H, m) , 7. 84-7. 88 (2H, m) . 
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(2) 3- [3- ?v\£A/\ 
/l>-4, 5-^tKnt'7 4 - # JV'W*? t K <DW& 

litU, 3- [3- {^h^-^^JV^=-;V) T-ntVKl - 1 -7 =z-=-jV- 
4, 5-*JK Kn tf^^— /V- 5 - t^ffiV^Jl (3) ^i©^lrtTV\, 

: 1 0 0 % 

'H-NMR (CDC1 3 ) : 5 1. 27 (3H, t, J=7. 1Hz) , 2. 08-2. 15 (2H, m) , 2. 43-2. 51 (2H, m) , 
2. 81-2. 89 (2H, m), 4. 15 (2H, q, J=7. 1Hz), 5. 17 (1H, brs), 7. 27-7. 34 (1H, m), 
7. 43-7. 50 (2H, m), 7. 78-7. 82 (2H, m), 9. 57 (1H, s). 

(3) 3 - ({3 - [3- (xhdr^;V^;U) tVP] - 5 - Ko 

1 -7^^/Vt 0 ^y— ^^y-^^) 75/-2-^f/V-3, 4 
-S?fc 1) 

JULl&bVX, 2>-T%J -l-t^-tV- 3, 4-^tKn^rt/!Jy-4-t 
^ (0U (2) <Z>it&m, RX$3- [3- T^tM - 

5 -t^y- 1 -7^=7V-4, K n tf ^ y — /V— 4 — # /W^V-t* K 

iriv^ji (4) tmm(Dm^^\ mmi^^m^o 

: 6 4 . 1 % 

'H-NMR (CD 3 0D) : 5 1. 18 (3H, t, J=7. 1Hz), 1. 96 (2H, t, J=7.0Hz), 2. 41 (2H, t, 
J=7.0Hz), 2. 52-2. 69 (5H, m), 4. 07 (2H, q, J=7. 1 Hz), 6. 83-7. 09 (3H, m), 
7. 34-7. 49 (2H, m), 7. 58-7. 81 (3H, m), 8. 11-8. 14 (1H, m), 8. 23-8. 31 (1H, m). 



m 1 2 : <fb-a^## 1 2 <Dik&m<Dmm. 

ISO®-: 3- ({3- [3- (^Y^-lsZuViS-jV) t>] -5-t Kn^- 

1 -7x=/vt a 7/- /w-4-^/1^} ^y^^) T^y-2-^^-3, 4 

mm ■ *mt-r h y !7 atk^ 
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w& • 5 0°C, 3H#HB 
: 5 8 . 8 % 

^-NMR (CD 3 0D) : 5 2.02C2H, t, J=7.4Hz), 2.44(2H, t, J=7. 1Hz), 2.62(3H, s), 
2.69(2H, t, J=7. 5Hz), 7. 19 (1H, t, J=7.4Hz), 7. 38 (2H, t, J=8.0Hz), 7.56(1H, 
t, J=7.5Hz)„ 7.67(1H, d, J=8.2Hz), 7. 83-7. 87 (3H, m), 8. 12 (1H, s), 
8.21-8. 24 (1H, m). 

mi 3 : ik&mm^ri *(ott&m<ow&& 

Mi Lt, 3 -{[3- (S-^/^^otVu) -5-fc Kn^V-l - 

7x=/nf9 % /- ^-4->r/n^f pf'yjr^ y- 2-^^-3, 
urn : 5 1 . 7 % 

'H-NMRCDMSO-de): 6 1. 77-1. 80 (2H, m), 2. 11 (2H, t, J=7. 1Hz), 2. 50-2. 54 (5H, m), 
6. 71-6. 85 (4H, m), 7. 23-7. 48 (5H, m), 7. 68 (1H, t, J=7.4Hz), 8. 11 (1H, d, 
J=7.6Hz), 8. 53 (1H, s). 

09 1 4 : fl5<&J»## 1 4 ©<fr£4fe©|43i 

(1) 1, 3-S^ f-)V- 5-^y-4, 5 -S?fc Kti fcT9j/— /V- 4 -^/V- 

Mi IX^ 1, 3-^^-4, 5-i?tKolf7^-5-t^I 
VvC0ill (3) tra«<z>tftf^SrfrV\ «JH-fb«&«b«r-#fc, 
JlX^ : 6 . 2 % 

^-NMRCDMSO-de): 6 2.22(3H, s), 3.43(3H, s), 9.64(1H, s). 

(2) 3- [(1, 3-^f^-5-k Kn^vt°7^-^-4 — ( ;V) 

fy] 7^-2-^f/W-3, 4-v?t Kn^t/yy-4-t>' Ofb^# 

50 



WO 2004/031180 




CT/JP2003/012648 



ti4) (omm 

fc°7>^/v-4-#/W^A^fc K£fflV^Ml (4) ^«©tfetfs&frv\ *lt« 
: 6 7 . 6 % 

'H-NMRCDMSO-de) : 5 2. 12 (3H, s), 2.51(3H, s), 3.31(3H, s), 7.54(1H, t, 
J=7.4Hz), 7. 64-7. 67 (1H, m), 7. 82-7. 88 (1H, m), 8. 11-8. 16 (2H, m). 

m 1 5 : 1 5 <Dfc&W<D$m 

(1) 1- (2-^DP7x^) -3-^f^-5-^y-4, 5-i?fcK 

Mi IT, 1- (2-^pp7x^) -3-^^-/^-4, 

(3) ^P«l^^?rtTV\^J®^^Sr#fCo 

'JRS£ : 5 4. 2% 

^-NMR (CDC1 3 ) : 6 2.44(3H, s), 7. 38-7. 47 (3H, m), 7. 53-7. 57 (1H, m), 8.36(1H, 
brs), 9. 57 (1H, s). 

(2) 3- {[1- (2-?v - 3 — *<?)V— 5 - t Kn^v-t"^^ 

^-4-^-^ (ft^*##l 5) 

JRJpf-fcUT^ 3-7^7-2 -tfjV- 3 , 4-^KKaW!)y-4-t 
^ iM\ (2)(D4k&m), RXfil- (2-? ^ -3-^^-5-^- 

^y-4, KDt'7y^-4-*^;i/ft KSriV^Il (4) t 

Jfc* : 7 1 . 8 % 

^-NMR (DMSO-dg) : 6 2. 15 (3H, s), 2.49(3H, s), 7. 43-7. 69 (6H, m), 7. 85-7. 90 (1H, 
m), 8. 13-8. 18 (2H, m). 
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m 1 6 : fc&m&^ 1 6 (Dfc&mvmm. 

(1) 1- (3-^od7x=;V) - 3—*<?Sl>— 4 , 5 — 3*fc Kn /V 

s^SrJBwrflle (1) ^^O^SrfxV\ 
Jfc^ : 3 5 . 6 % 

^-NMRCCDClj) : 5 2.20(3H, s), 3.44(2H, s), 7. 12-7. 16 (1H, m), 7. 28-7. 34 (1H, 
m), 7. 81-7. 85 (1H, m), 7. 92-7. 94 (1H, m). 

(2) 1- (3 -9 a n7x=;V) - 3 ^Vl"- 5 -^^r y — 4 , 5-S?fcK 

JD§U|Sf£ LT, 1— (3 n n7x^) -3-^^vV-4, Knlf 
7/^-5-t>?:fflV^TMl (3) iH#^^^V>^®^#»?r#fCo 
JR* : 8 3 . 9 % 

^-NMRCCDCls): 8 2.42(3H, s) , 7. 25-7. 28 (1H, m), 7. 46-7. 47 (1H, m), 
7. 74-7. 77 (1H, m), 7. 88-7. 90 (1H, m), 9.01(1H, brs), 9.40(1H, s). 

(3) 3- {[1- (3-^OP7x=^) -3-^^7V-5-fc'Kd^^t 0 ^:/ 

>-4-*>- Ofb£**&##l 6) ©Hit 

M^bT, 3-T^/-2-^?VV-3, 4-i?t 
V (01J1 ( 2 ) ©-ft^fcO . RTfl- (3-^an7i^) -3-^^/V-5-^- 

FPtf7^;v-4-*;^7t K^ffi^Til (4) t 

*W|S : 5 2 . 9 % 

^-NMRCDMSO-de): 6 2. 19 (3H, s), 2.50(3H, s), 7. 19 (1H, d, J=8. 3Hz), 7.44(1H, 
t, J=8.3Hz), 7.56(1H, t, J=7.9Hz), 7.68(1H, d, J=7.9Hz), 7. 85-7. 90 (1H, m), 
7. 96-7. 99 (1H, m), 8. 10-8. 16 (2H, m), 8. 21 (1H, s). 
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m 1 7 : <fb£-*J## 1 7 <Dik&m<DWk 

(1) 1- (4-^op7i^;v) - 4 , 5— Kntr^^— 

$^&J8V>*C«6 (1) i IW©*Mts*fTV\ MMbfr4fc«r#fc. 
jfcsp : 4 5 . 4 % 

^-NMR (CDC1 3 ) : 5 2. 20 (3H, s) , 3. 44 (2H, s) , 7. 33-7. 37 (2H, m) , 7. 82-7. 86 (2H, 
m) . 

(2) 1- (4-* on 7 an,*/) 5-^-=^y-4, B-^tK 
nt°7 /V- 4 -^;WWf t: K<£>$i5t 

H^^U-C, 1- (4-^no7x=;V) -3-^A—4, 
7^-5-tyS:ffiV^Jl (3) iPI«|©»f^SrfTV\««flS^» 
jfc^S : 9 0 . 4 % 

X H-NMR (CDC1 3 ) 6 2.4K3H, s),4. 17 (1H, s) , 7. 40-7. 42 (2H, m), 7. 73-7. 81 (2H, m), 
9.44(1H, s). 

(3) 3- {[1- ( 4 - ^ a d ^ ^ =.;]y) - 3 -^^jU-5-t Kn^^tr^)/ 
>—4-^-^ (ft^Wf 1 7) <E>®13£ 

V (001 (2)©-fb#4&K iRtfl - (4-^nn7i=/V) - 3-;*?vV- 5 
^7-4, 5-S?fc Kntr^*'— /l'— 4-;fr7WVl'7 f fc K&fflV^Ml (4) £ 

: 6 7 . 0 % 

*H-NMR (CDCI3) : 8 2.23(3H, s), 2. 62 (3H, s), 7. 19-7. 23 (2H, m), 7. 44-7. 52 (2H, 
m), 7.60(1H, d, J=8. 3Hz) , 7. 75-7. 81 (3H, m), 8. 16-8. 19 (1H, m). 
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Ml 8 : 8<Dfc&W(D$m 

(1) 1 - (4-^^;W7x=;V) - 5 -^-=3ry- 4, 
n if 9 */—>V— 4 -*/WVV9* t K<Dj^5t 

CTaT, (4-^^731=^) -4, Kntf 

^-^-s-^&Jlvvrflll (3) ^|^#<D^^fi : V^ > ^@'ft:^^#fc„ 
:45. 8 % 

1 H-NMR(CDC1 3 ) : 6 2. 38 (3H, s), 2.42(3H, s), 6.66(1H, brs), 7. 26 (2H, d, 
J=8. 6Hz), 7. 66 (2H, d, J=8.6HZ), 9. 55 (1H, s). 

(2) 3- {[3 -T^A— 1 - (4-^f/V7x=;V) -5-fc Kt3^^fc°^>/ 
4 — fA] y^y^} 7 - 2 -*°?;V- 3, 4-*A Ko W!) 

^-4-^->- (fll^tf 1 8) WM3t 

TfBSJ^^Tx Ml (4) km&<D$kft&fti<\ «»fb#»«:#fc. 
MM - 3-75/-2-^f/l'-3, 4-^tKoW9y-4-ty (Ml 
(2)(^'f^^).S.T^3-7^-A- 1 -(4-^f/l/7x=;V)- 5 -^"^y-4, 
5 - t: Kct°7 4 — X/Vs^Vy* t K 

: 4 0 - 5 0<C. 2mm 
JR^ : 6 3 . 3 % 

^-NMR (DMS0-d 6 ) : 8 2. 20 (3H, s), 2. 29 (3H, s), 7. 18 (2H, d, J=8.6Hz), 7.53(1H, 
t, J=7. 6Hz), 7.66(1H, d, J=8. 3Hz), 7. 82-7. 89 (3H, m), 8. 12-8. 15 (2H, m). 



m 1 9 : tt&mm^ 1 9 (D^m<omB. 

(1) 3-y^vV-l- (4-^ h^7x=;l/) -4, 5-v?fc Kn^7 v /- 
JV- 5 -^-^<D^it 
M^UX. T± bIfflfc*77W«*? i /K TkXfi (4-y h^y^/v) t K 

IR* : 2 9 . 0 % 
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X H-NMR(CDC1 3 ) : 5 2. 19 (3H, s), 3.40(2H, s), 3. 81 (3H, s), 6. 89-6. 94 (2H, m), 
7. 70-7. 76 (2H, m). 

(2) 3-^^VV-l- h*ci'7*~Jl') - 5 
Kn tT9 /i— 4-*;wVi^t Kfl>SB& 

JgOH-fcUTs (4-nWx=;l/) -4, 5-5?fcKn 

If? 5 -tf-^fcJBVvCflll (3) ^IH#<D^^fTV\ iift^#llr# 
ft 0 

jfcs£ : 5 4 . 5 % 

^-NMR (CDC1 3 ) : 8 2.42(3H, s), 3.84(3H, s), 6. 94-6. 99 (2H, m), 7. 64-7. 69 (2H, 
m), 9.35(1H, s), 9.56(1H, s). 

(3) 3- {[3-^^V-l- (4-p< - 5-t K^dri/tf? 

y^-4-^->- 1 9) <dw& 

mPctX^X, 3 -75 S- 2-*=f-)V- 3, 4-^t Kn^t^U ^-4-* 
> (091 (2)<Z>te#W> S.U«3-^^-l - (4-^h^7x^) -5- 
^y-4, 5-i?t Knt°7> ? -;W-4-*;W^l/ft KlrffiV^Jl (4) 

: 7 7 . 0 % 

^-NlflKDMSO-de) : 5 2. 16 (3H, s), 2.49(3H, s), 3.43(3H, s), 6. 99 (2H, d, 
J=8.9Hz), 7. 56 (1H, t, J=7.4Hz), 7.68(1H, d, J=7. 9Hz), 7. 83-7. 90 (3H, m) , 
8. 13-8. 17 (2H, m). 

0120 : fc&®m-&2 0 <D4k&W<Dm& 

(1) (4 -~ b T2 7^—jV) -5-t^y-4, 5— S?fcK 

nf7/-;w-4-*;w^7 ! t K^HI 

UPcb LT, 3-^^/V-l- (4-^fa7x=/V) -4, 5 - t Knf 
9)/-/v-5-^-^SrffiVN-C0ai (3) fcR«|©ifcflsfctfV\;B«^^*#fc:. 
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JtX^ : 72. 0 % 

'H-NMRCCDCla) : 5 2. 56 (3H, s) , 7. 05 (1H, brs) , 7. 83-7. 87 (2H, m) , 8. 39-8. 42 (2H, 
m), 10.01UH, s). 

(2) 3- 1 - (4-=f>o7i=;V) - 5 - fc Ka^f^k 4 7^ 

(^«F##2 0) <DWt 
MftbVX^ 2-^^/V- 3, 4 -S?fc y ^-4-^" 

V (03 1 (2)©flrfrffcK 3tt*3-*77l'- 1 - (4-=hD7x=;P) -5-^- 
^y-4, 5— S?fc Kolf7^-4-*;w^ft K&/Bv>-C0ijl (4) £ 

J iRsfa : 7 3 . 3 % 

J H-NMR (DMS0-d 6 ) : 8 2. 50 (3H, s), 2. 51 (3H, s), 7.47(1H, t, J=7.3Hz), 7.61(1H, 
d, J=7.9Hz), 7. 77 (1H, t, J=7.9Hz), 8.05(lH, s), 8. 11 (1H, d, J=7.7Hz), 8. 19 (2H, 
d, J=8.6Hz), 8. 35 (2H, d, J=8.6Hz). 



T«R*S*#T. 091 (4) fcW«©»f^«rfxV\ «H^*«r#fe» 
M : 3-T^ / - 2-^^-3, 4-^t KnWU 1^-4-^-^, 3tt5 
3-^fvV— 5 — tf-^y — 1 — 4, 5— 5?fc fc°^y— /V— 4 — 7J 

yWVWft K (031 (3) <D{£&®) 

gj£ : 5 0-6 otx 2B#RB 
HK^ : 8 7 . 1 % 

'H-NMR (CDC1 3 ) : S 1. 39 (3H, t, J=7. 3Hz), 2. 25 (3H, s), 2.92(2H, q, J=7. 3Hz), 
5.09 (1H, br), 7. 11-7. 16 (3H, m), 7. 32-7. 38 (2H, m), 7. 46-7. 52 (2H, m), 
7. 67-7. 82 (2H, m), 7. 87-7. 90 (2H, m), 8.22(1H, dd, J=8. 0, 1.4Hz). 
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#92 2: ft&mm* 2 2 <Dft&m<OWk 

(1) 2- (^yyfy^75;) ^&#my ^v^^/v 

JES^UT. 7i/ h^=/i^y ^A-^tvK M'fy^f P^o!) Ktr/B 
vvtm (1) 4:PI«©tftf^Srffv\ WHfl^fcSrWfc. 
jfcsp : 1 0 0 % 

Hi-NMR (CDCI3) : 6 1.30(6H, d, J=7.7Hz), 2. 58-2. 68 (1H, m), 3.93(3H, s), 
7. 04-7. 09 (1H, m), 7. 51-7. 57 (1H, m), 8. 01-8. 05 (1H, m), 8. 74-8. 77 (1H, m), 
11.K1H, brs). 

(2) 3-7^y-2--f y/o \i°;V- 3 , Fn^t/U 
JCl^ : 5 6 . 5 % 

1 H-NMR(CDC1 3 ) : 5 1.37(6H, d, J=6.9Hz), 3. 72-3. 81 (1H, m), 4.83(2H, s), 
7. 41-7. 47 (1H, m), 7. 68-7. 76 (2H, m), 8. 29 (1H, d, J=8. 0Hz). 

(3) 3-[(5-t Kn^^-3-yf;V- 1 —7^=-;V\?=7S—;V>- 4 — f /V) 
!Jf^] 7^7-2 — >f Vfn 3 , 4-^t.Ko^/!)y-4-t 

v {\^m^ 2 2 > oj^it 

MiU, 3-7? 7 - 2 — f y^tr tV>- 3, 4-^tKaWP^- 
4-^"^ 3 - * ^vv- 5 -^y- 1-7^^/1^-4, 5-^tKo^7 
^-4-*;v^vfkK (0»J1 (3) <D\\&W) Irfflv^Ml (4) tPHliS 

JRS* : 5 4 . 2 % 

'H-NMRfcDCL,) : 5 1.37(6H, d, J=6.6Hz), 2.25(3H, s), 3. 33-3. 42 (1H, m), 

5.44(1H, brs), 7. 11-7. 16(1H, m), 7. 33-7. 38 (2H, m), 7. 46-7. 51 (2H, m), 

7. 68-7. 81 (2H, m), 7. 89-7. 92 (2H, m), 8. 21-8. 24 (1H, m). 



M2 3 : 3 <D^km<omt 
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(1) 2- (y<UV/VT^y) &&&WL*'?'A'='XTA' 

mi (i) tmm<DVkft&ft^* w,m^m^mc 0 

: 100 % 

^-NMRCCDCL,) : 8 0.97(3H, t, J=7. 3Hz), 1. 39-1. 46 (2H, m), 1. 70-1. 77 (2H, m), 
2.45(2H, t, J=7.6Hz), 3.93(3H, s), 7. 04-7. 10 (1H, m), 7. 51-7. 57 (1H, m), 
8.01-8. 04 (1H, m), 8. 73-8. 76 (1H, m), 11.06(1H, brs). 

(2) 3-T^y-2-y^/^-3, 4-i?tKnWUy-4-^ 

LT, 2- (^I/DA'T?;) SSfK^f^^T 1 ^ St/t K7^ 
^-TK^SrfflVNTFlll (2) fclTO©Jfcf1s«:?TV\ «ffl^#«JSr#fco 
Jfc* : 7 0 . 6 % 

'H-NMRCCDCla): 8 0.99(3H, t, J=7. 3Hz), 1. 44-1. 56 (2H, m), 1. 77-1. 87 (2H, m), 
3. 03 (2H, t, J=8.0Hz), 4. 86 (2H, s), 7. 41-7. 47 (1H, m), 7. 65-7. 76 (2H, m), 
8. 22-8. 25 (1H, m) . 

(3) 2-^/1^-3- C(5-t Ka 3 - ^ f ;V- 1 - 7 x-;Vt°7 
,v-4-' Ov) *?-Vy i >'l T ^ y — 3 , 4-^fc Kn^t^U is- A -Oris Mb 
<£^#-§- 2 3 ) cD$Si5t 

>\ 2511*3 — 5— t^y- 1— 37:c~A'— 4, 5-^tKot'7^ 

-4-*M^tK (0U (3) <DQ&®) &m^xmi (4) £ Plfifc©*^ 

Jfc^ : 5 6 . 1 % 

'H-NMR (DMS0-d 6 ) : 8 0. 96 (3H, t, J=7.4Hz), 1. 32-1. 45 (2H, m), 1. 68-1. 78 (2H, m), 
2. 25 (3H, s), 2.8l(2H, t, J=7. 7Hz), 3.64(1H, brs), 7.04(1H, t, J=7. 0Hz), 
7.33(2H, t, J=7.7Hz), 7.50(1H, t, J=7.6Hz), 7.65(1H, d, J=8.2Hz), 
7. 77-7. 82 (1H, m), 8. 02-8. 14 (4H, m). 
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W 2 4 : 4b&mm-% 2 4 <7Mb^<£>§^ 

(1) 2-7i-^-4H- 3, 1 -^>-^^-^-^v?^-4-^-^ 
T^h^/Hfc (1. 3 7 g, 1 Ommo 1) <DV}) (3 OmL) 

*tt?ftT> K (2. 3 2mL, 2 Ommo 1) S:*0^ % 6 0°CT? 

mwL, Tk^m. ^^y-^fes^L-c, ^ffi^#>(D^fe^ B (i. 9 5 g, 

8 7. 5 %) &#fc c 

'H-NMR (CDC1 3 ) : 8 7. 49-7. 60 (4H, m) , 7. 61-7. 87 (2H, m) , 8. 24-8. 34 (3H, m) . 

(2) 3-7^-2-7x^-3, 4-v?t Kn^t/U^-4-^ 
2-7i=;P-4H-3, 1 xfr*^f-^- 4 -i*-^ ( 1 . OOg, 4. 

4 8mmol) <D^?y— ;V (2 OmL) fc K7v?>— zkWfc (0. 4 

4mL, 9mmol) IrJflt, 1 2 B#fflM31SfS L-fc„ BLJ^m^m^^M^X^ 

mmik&m<D&&&M 3 (o. 7 7 g , 72. 6%) £#fc„ 

^-NMR (CDCI3) : 5 5.02(2H, S), 7. 48-7. 57 (4H, m), 7. 78-7. 81 (4H, m), 
8. 31-8. 34 (1H, m). 

(3) 3 -[(5 -fc Kct^>y- 3 —^ s f-;v- i-y*. bf =? S—jv- 4 -^>V) 
^^117^7^-2-7x^-3, 4-^fc Ko^/!Jy-4-ty(ft 
^##2 4) <Z>$Si5£ 

JgCi£|-£ L-T, 3-7^/-2-7x=/V-3, 4-v?t Kp^/JJ >-4- 
^"^> M3-^f;V-5-^y- l-7x=;V-4, 5-v?t Kntfy)/- 
^-4-*;V/^ft K (Ml (3) <D{b&m) &m^xmi (4) 

Jtfcip :77.8% 

^-NMR (CDCI3) • 8 2.17(3H, s), 7. 10-7. 13 (1H, m), 7. 29-7. 34 (2H, m), 
7. 47-7. 58 (5H, m), 7. 68-7. 72 (2H, m), 7. 80-7. 83 (4H, m), 8.30(1H, d, J=8.2Hz). 
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m 2 5 : te-a^## 2 5 (Dik&fyKDmjg. 

(1) 2-tert-^;V-4H-3, 1 — OlS^^i?^- 4 -^"V 
I^i: LT, T^V=7=-/^s ^^n-f;^oy MV^2 4 (1) 

: 1 0 0 % 

^-NMR (CDC1 3 ) : 5 1.40(9H, s), 7. 46-7. 52 (1H, m), 7. 57-7. 60 (1H, m) , 
7. 75-7. 81 (1H, m), 8. 17-8. 20 (1H, m). 

(2) 3-757-2-t e r t -Zf^/V- 3, 4-i^fc Kn^rt/U ^-4- 

TIBS^#Tx #12 4 (2) I^O&fESr^TVV ^J®te^£#fc 0 

: 2 - t e r t -zf^fr- 4 H- 3 , 1 -^S^ttW^- 4 & 

: JP^&il^ 2 0 B#FtQ 
l&m : 7 5 . 1 % 

*H-NMR (CDC1 3 ) : 8 1.58(9H, s), 4.74(2H, s), 7. 41-7. 47 (1H, m), 7. 66-7. 76 (2H, 
m), 8.23(1H, d, J=8.3Hz). 

(3) 2 - t e r t --f^iV- 3 - [(5-t Kn^v'- 2,-^^;V- l 
;V\^7-/—;V- 4 — f/V) yfV] 4-^tKn^rt/y>'- 
4-^->- (M!feff2 5) <£>i£a£ 

IS^^LT, 3-7$/-2-ter t-^f;V-3, 4-i?tKDW!j 
>--4-:*->\ &T^3 -^^/W- 5 -tf-^y- 1 -^^^/W-4, 
lf7^;V-4-*MVftF (#11 (3) (Dit-km) tr^T^Il (4) t 

: 3 9 : 8 % 

^-NMRCCDClj): 5 1. 55 (9H, s), 2. 26 (3H, s), 3. 30 (1H, brs), 7. 18 (1H, t, 
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J=7.4Hz), 7. 38-7. 54 (4H, m), 7. 71-7. 83 (2H, m), 7.96(2H, d, J=7.6Hz), 
8. 22-8. 25 (1H, m). 



m 2 6 : 2 6 <D{k<&to<Dmk 

CD 2- C(r-fe h^^r-fe^/v) r^y] geA*ife^^=t^^/i' 

KSrJBwcm (1) iR*©»fr*ffV\ SUHfl^fcifcWfc. 
Jfc^ :97. 3 % 

^-NMRCCDCls) : 5 2. 33 (3H, s), 3.93(3H, s), 4. 74 (2H, s), 7. 10-7. 16 (1H, m), 
7.54-7. 59 (1H, m), 8. 03-8. 06 (1H, m), 8. 72-8. 76 (1H, m), 11.70(1H, br). 

(2) 3-75/-2-tKP^f/V-3, 4-i?t Ko*t)T^-4- 

Xtffc K7^y- *5Rj**fflV^«l (2) fcBI*©*fP*fTV\ flRBfl2#** 
HR^ : 8 8. 5% 

a H-NMR (DMSO-d 6 ) : 6 4.69(2H, d, J=5.6Hz), 5. 14 (1H, t, J=5.6Hz), 5.69(2H, s), 
7. 50-7. 56 (1H, m), 7.70(1H, d, J=7.9Hz), 7. 80-7. 86 (1H, m), 8. 15 (1H, dd, J=8. 1, 
1.2Hz). 

(3) 3 - [(5 - t Kn^iX- Z-tf-tV- 1 - 7 z^=-)V\fy A>- 4 — f ;V) 
tf-VT*^] T^S — 2 — t 4-i?fcKnWy^-4 

^-4—^-^ ^.^3 5 -t^y- 1 -rZcc—A'— 4, 

b?9 ^*—A'— 4 -^A'/VVft K (Wl (3) (Dfc&m) &m^XMl (4) t 

'.51.9% 
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'H-NMR (CDCI3) : 8 2.25(3H, s), 4.73(2H, br), 4.84(2H, s), 7. 15 (1H, t, 
J=7. 4Hz) , 7. 35 (1H, t, J=7. 9Hz) , 7. 47-7. 57 (1H, m) , 7. 65 (1H, s) , 7. 69-7. 85 (4H, 
m), 8.26(1H, d, J=7.9Hz). 



m 2 7 : ft&tom* 2 7 ©'fb'g-lfeOltSt 
TIBS/^^Ts #11 (4) 4:PI«©»f^SrfTV\ iH^^ftfe. 

: 3-75 y — 2 — t Ko^^fA'- 3, 4-^fc Kn^t/D 4 — 
^ (M2 6 (2) <Dik&®l), RT*5- &h*f*A'&—/l') y 
p< ?VV- 1 -7x=;Vlf7 /V- 4 —UAs'+flSf t K (#tl 4 ( 1 ) <D{k&%)) 

: Av'B«B#*tt 
£OS : JlMS«fc* 1 2B#M 
lfc§£ : 5 4 . 1 % 

'H-NMRCCDClg) : 5 1.20(3H, t, J=7. 1Hz), 2.50(3H, s), 4. 13-4. 21 (3H, m), 
4.75(2H, d, J=4.6Hz), 4.83(2H, s), 7. 35-7. 54 (4H, m), 7. 72-7. 82 (4H, m), 
8. 30-8. 34 (1H, m), 9.07(1H, s). 

M2 8 : <b^^## 2 8 <Dtt>&m<DWk 

TIBSJSaM^ 091 (4) ^P«<Z>»f^S:fTV\ ^U&fb1^£#fc 0 
JR^: 3 -75 7 - 2 - t Kn^i/y ^vV- 3, 4— Kcdftyp 
*l/(M2 6 (2) ©ft^W , M 5 - y - 1 - 7 x=^- 3 - by 
n^f;V-4, 5 - t?t Ko lf?)/-;V- 4 -*/W^t K (M 7 ( 1 ) <D\\& 



BU&:Mf&Mffi, 4. 5 mm 
: 2 1 . 3 % 

MS (EI) m/z : 429 (Jf), 255, 253, 176, 174, 77. 
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w 2 9 : 2 9 (D^m^mt 

(1) 2- h^v'T'fe^V) T^y] SAIi^f/I'X^f/l' 

Sr/BWCm (1) fcra*G>SMts*tfTV\ 
JR* : 97. 2 % 

'H-NMR (CDC1 3 ) : 5 3.57(3H, s), 3.95(3H, s), 4. 17 (2H, s), 7. 09-7. 15 (1H, m), 
7. 52-7. 59 (1H, m), 8.05(1H, dd, J=7. 9, 1.7Hz), 8.81(1H, dd, J=8. 6, 1.0Hz), 
11.73(1H, br). 

(2) 3-75/-2-^f^f^-3, 4-i?t Ko^t^/P 

tiesjes*#t, mi (2) tmm<D&ft&ni<\ mm^m^m^ 

mPc- 2- h^V7tf;V) 757] &J&#BM?vVo£;*7vK R&K K9 

: 1 5 l$ffl 

Jfc* : 5 8 . 5 % 

^-NlfiKDMSO-de) : 5 3.44(3H, s), 4. 67 (2H, s), 5.66(2H, s), 7. 51-7. 57 (1H, m), 
7.70(1H, d, J=8. 2Hz), 7. 79-7. 86 (1H, m), 8. 14 (1H, dd, J=8. 2, 1. 3Hz). 

(3) 3-[(5 — fc Ko*V- 1-7 ^—tvy??^— 

Ur^] T 5 / - 2 -7 h^f;V-3, Kodrt^/y ^— 4- 

2^ (fc<&fe#*2 9) ©®Ji£ 

JD!0|S}-£ UT> 3-75;-2-^h^f;V-3, 
-4-;*->\ 3ttJ«3-^^/v-5-^-^y-i-7^^V'-4, 5 -S?fc Kn tf 

7/-;v-4-*/w^ftK (Mi (3) (o\\:^m) *m^xmi (4) £in 

i&Ip : 7 3 . 3 % 

'H-NMRCDMSO-de) : 6 2.20(3H, s), 2.49(3H, s), 3.40(3H, s), 4. 53 (2H, s), 
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7. 12 (1H, t, J=7. 3Hz), 7. 36-7. 42 (2H, m), 7.61(1H, t, J=7. 3Hz), 7. 74-7. 77 (1H, 
m), 7. 87-7. 97 (3H, m), 8. 00-8. 20 (2H, m). 



M 3 0 : 3 0 (Dik&m<DWik 

(1) 2- (4-^ h^f^^/V) -4H-3, 1 -^^y^-f-i?^- 4- 

#124 (i) tmm<D$kft*ft\,\ mmik^mzmco 

JR¥ : 8 5 . 2 % 

'H-NMRCCDCL,): 5 3.90(3H, s), 7.00(2H, d, J=8. 9Hz), 7. 45-7. 50 (1H, m), 
7.65(1H, d, J=7. 6Hz), 7. 77-7. 83 (1H, m), 8. 20-8. 28 (1H, m), 8.26(2H, d, 
J=8. 7Hz). 

(2) 3 — T 5 7 - 2 - (4-^ Y*i/y=-~JV) -3, Kndfti/y 

TIBRjtS^Ts 0!!2 4 (2) fcR*©*fl£*rfrV\ *«fl^fc«:»fco 
URJR. : 2- (4-^ 1*^:7 -4H-3, l-^^^^^^^-4- 

SJK : »3t$f£, 3 2 Bf Pfl 
JR*S : 9 0 . 3 % 

'H-NMRCCDCla): 6 3.88(3H, s), 5. 05 (2H, s), 6. 98-7. 04 (2H, m), 7. 46-7. 52 (1H, 
m), 7. 75-7. 85 (4H, m), 8. 28-8. 31 (1H, m). 

(3) 3-[(5-t Kn 3 - ^ f ;V- 1 - 7 x=;Vlf 7 /V- 4 — ^/V) 
^^Vf^l T^y-2- (4-^ h^^a^A-) -3, 
y^-4-^->- (ft^*##3 0) <Z>£1& 

JH^i: LT, (4-p« -3, 4-5?fcKn 

W!)y-4-t^ .K.TJ*3 — 5 -t^y- 1 -7x=^- 4, 5- 
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kp if 7 x /-;w- 4 - t k (Mi (3) <Dfc&m) zm^xmi 

(4) fcR*<D»tfs*rffv\ «MMfr&**:#fc. 
Jfc^ : 59. 3 % 

'H-NMR (CDC1 3 ) : 6 2. 10 (3H, s), 3.79(3H, s), 7. 01-7. 14 (3H, m), 7. 38 (2H, t, 
J=7. 9Hz), 7.62(1H, t, J=7.6Hz), 7. 74-7. 79 (3H, m), 7. 89-7. 95 (3H, m), 
8. 18-8. 22 (2H, m). 

3 1 : fc#*##3 1 <D{k&ta<DW& 

(1) 2- [(3 -y h^-i^^yV/v) T^] SA^Bft^^v^^^v 

t*V \**m^XMl (1) i: R«©*f^SrfTV\ ««{b^«JSr^^. 
IR^ : 8 2 . 2 % 

'H-NMRCCDCla) : 5 3.90(3H, s), 4.08(3H, s), 6. 98-7. 13 (3H, m), 7. 45-7. 60 (2H, 
m), 8.03(1H, dd, J=7. 9, 1. 7Hz), 7. 19 (1H, dd, J=7. 8, 1. 7Hz), 12.01(1H, br). 

(2) 3 — T 5: / - 2 - -3, 
is— 4 — 

TfBSJ&&#T. Ml (2) fcIfiJ*©*fe*:fTV\ «®ft;£-<»*r#fc:. 
JS^: 2- [(3-* h^-O-yV/V) T^y] ^If^^f^xxr/V, 3tt5 

RJfe : AP^3S^> 17^ 
jR3S : 9 4 . 7 % 

'H-NMRCCDClg) : 5 3.87(3H, s), 5.04(2H, s), 7.06(1H, ddd, J=8. 3, 2.4, 1. 3Hz), 
7. 30-7. 55 (4H, m), 7. 77-7. 80 (2H, m), 8. 29-8. 33 (1H, m). 

(3) 3-[(5-t Kn^- 3— y fvV- \ -7 ^—fWyS—jV— 4 

*? is] 757-2- (3-^f^ri/7x^) -3, 4 - k Ko =3f -J-^ 
y V- 4 3 1 ) <Z>®15£ 
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mntVX, 3-757-2- (3-^h^7x=;V) -3, Kn 
**rV!J is- 4 -^">- N S.U ? 3-7^l'-5-^-=ary-l-7a i =:/V-4, 5- 
^tKn^77-;v-4-*;w^7tK (Ml (3) (Dty&W) %m^XMl 

(4) t^<D^^frV\ ^®ffc;i^£#fc„ 
J{» : 6 2 . 0 % 

'H-NMRfcDCL,) : 5 2. 17 (3H, s), 3.85(3H, s), 6.85(1H, br), 7. 00-7. 13 (2H, m), 
7. 22-7. 59 (7H, m), 7. 78-7. 87 (4H, m), 8.30(1H, d, J=7.9Hz). 



M3 2 : ik&mm^z 2(Dit&m<Dm& 

(1) 2- [(2-7 7V) 757] 2c,&#m7 ^/w^-TVV- 
ny K*«v^T«l (1) >l^#O^SrfTV\ 

: 1 0 0 % 

'H-NMR^DClj): 8 3.92(3H, s), 4.08(3H, s), 6. 98-7. 13 (3H, m), 7. 45-7. 60 (2H, 
m), 8.03(1H, dd, J=7.9, 1.7Hz), 8. 19 (1H, dd, J=7. 8, 1. 7Hz), 8. 91 (1H, m), 
12. 15 (1H, br). 

(2) 3-757-2- (2-7 ^=-jl>) -3, 
V- 4 

TIBS1S*#T, «1 (2) fcPJ8S©*f1s«:fTV\ *Hfc#*l*#*:. 
J^Jfsf: 2- [(2-7 h^^V)//f;l/) 757] ^M^7^VV^*-7VK 

: M5S$fS, 24W 
: 1 8 . 4 % 

^-NMR (CDClj) : 8 3.87(3H, s), 5.34(2H, s), 7.03QH, d, J=8.3Hz), 7. 15 (1H, 
td, J=7. 6, 1. 0Hz), 7.48-7. 56 (3H, m), 7. 77-7. 80 (2H, m), 8. 33-8. 36 (1H, m). 

(3) 3-[(5-t Kb^- 3-7^/W- 1 -7^=7Vt°77*— ;W-4--f^) 
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fT-Vy*^ (2 h*S''7=-—A') -3, 

(ft^lfctf 3 2) tf>$&3f 

ISON-i: Itv 3-T^/-2- (3-p< h^i/^ai^/V) -3, 
W!)V-4-t^ S-t^S — * ^A— 5 -t^y- 1 -7x=A'- 4, 5- 
i?M t°7 /u- 4 - # /w^/l^T 5 1: K (0*1 1 ( 3 ) <D\^W) V > T#I 1 

(4) fcisa*©tfcf^«:tfv\ *»ffe'fr4to«r#fc. 
Ife^ : 7 4 . 5 % 

^-NMR (CDC1 3 ) ' 8 2. 14 (3H, s), 4. 01 (3H, s), 6. 98.-7. 17 (3H, m), 7. 34-7. 40 (3H, 
m), 7. 46-7. 61 (4H, m), 7. 80-7. 93 (4H, m), 8. 34-8. 37 (1H, m). 

09 3 3 : ik&mm^ 3 3 <Dik&!&)<Dm£ 

(1) 2, 5-^f/l'-4H-3 ) 1 -- <^y^-^r^v ? >'-4 

T0!J2 4 (1) fcIBI#0»f^*ffV\ flmfr&feSrftfc. 
JR* : 5 3 . 1 % 

^-NMR (CDCI3) : 5 2.43(3H, s), 2.79(3H, s), 7.28(1H, d, J=7.9Hz), 7.37(1H, 
d, J=7.9Hz), 7. 62 (1H, t, J=7.9Hz). 

(2) 3-T%y-2, 5-i?*<?Sl'-3, 4-v?tKnW!)y-4-ty 

tibs^#t. ^12 4 (2) tmm<DWift*n^. Mm4k&vo*wt. 

: / — /I' 

sj£ = *pS3sm> 8 mm 

Ifcs£ : 4 5 . 0 % 

1 H-NMR (CDC1 3 ) : S 2.68(3H, s), 2.87(3H, s), 4.83(2H, s), 7. 19 (1H, d, J=7.3Hz), 
7. 44-7. 59 (3H, m). 

(3) 2, 5 -iP^f-jU- 3 - [(5 -fc Kndfi/- 3 -*<?->V- 1 -7x^;Hf 
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^ (M#f3 3) <Dwm 

M&bVX, 3-T5/-2, 5— ^^-3, 4-S?fc Kn3^-;/y 
4-^"^, &tF3-^/V- 1 -7 *.~;\>- 4, Kb t?7 

V-A-4-*^^f*tF (Wl (3) <Dfc&M) *m^XMl (4) 

: 6 4 . 4 % 

^-NMRCDMSO-de): 5 2.20(3H, s), 2. 50 (3H, s), 2. 77 (3H, s), 7. 10 (1H, t, 
J=7. 3Hz), 7. 27-7. 48 (4H, m), 7.69(1H, t, J=7.8Hz), 8.01(2H, d, J=7.9Hz), 
8. 11 (1H, s). 



m 3 4 : 3 4 CO{b^oM3t 

(1) 2, 8 — 9 J*?-fr—A H- 3, 1 -^0'j/^-^i^i?V-4-^->' 
JSC***: Ut\ 2-7^-3-^f;^tm WTtWny K^rffiV^ 

T#j2 4 (1) £I?3#CD^:HtV^ tIM^^^#fc 0 
JR^ : 1 0 0 % 

'H-NMRCCDCla) : 6 2.47(3H, s), 2.54(3H, s), 7.37(1H, t, J=7. 8Hz), 
7.61-7. 64(1H, m), 8. 01-8. 04 (1H, m). 

(2) 3 -75 7 - 2 , 8-^=^-3, 4-^t KB^t^!)^-4-ty 
TlBBO£#M$T, M2 4 (2) tmm<Dmft%ft\,\ MMlk&M&mzo 

BM' 2, 8-^f/I/-4H-3, 1— <ls^**-W^-4-jr^, RXfK 

: aph^s^ 8 mm 

: 3 7 . 0 % 

'H-NMRCCDCls) : 5 2. 60 (3H, s), 2. 71 (3H, s), 4. 89 (2H, brs), 7. 32 (1H, t, 
J=7.6Hz), 7. 55-7. 65 (1H, m), 8.08(1H, dd, J=7. 6, 1.0Hz). 

68 



WO 2004/031180 




'CT/JP2003/012648 



(3) 2, 8-$^^VV-3- [(5-fc yvirl'- 

)/-;v-4-*;W^fkF (Ml (3) <Dfc&®) &m^XWl (4) irplil 
JR* : 7 1 . 8 % 

^-NMR (DMSO-d 6 ) : 5 2. 23 (3H, s), 2.50(3H, s), 2.55(3H, s), 7.07(1H, t, 
J=6.9Hz), 7. 32-7. 42 (3H, m), 7. 67-7. 70 (1H, m), 7. 95-8. 10 (4H, m). 



m 3 5 : it&mm^ 3 5 (ow&mvmk 

(1) 3-75;-6-^nn-2-^f^-3, 4-^t Kadftyjjy-4 

K^^^-Tk^^v^^ii (2) tmm<D^^n^\ mmfc&mzm^, 

mm : 8 4 . 9 % 

^-NMRCCDC^): 8 2. 70 (3H, s), 4.89(2H, s), 7.58(2H, d, J=8.6Hz), 7.66(1H, 
dd, J=8.6, 2. 3Hz), 8. 19 (1H, d, J=2.3Hz). 

(2) 6-^nn-3-[(5-t Kb ^rV- 3 — y <?VV— 1 -7 ^~)V\£=7 y— 
/v-4— Ufy] 7^y-2-^f^-3, 4 -i^fc Kn3^yy >- 

(fl^<&#-5§-3 5) tf>§^ 
MiLT, 3-T^y- 2-y^W- 3, 4-i?fcFo^/ 

y ^-4-^*^ % U«3 - y ^7U- 5 -^y- 1-7^=^-4, K 
nlf7/-/V-4-*;W^rfcK (fill (3) £rflfV^T0!ll (4) 

: 8 8 . 9 % 
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'H-NMRCDMSO-dg) : S 2. 18 (3H, s), 2.49(3H, s), 7. 16 (1H, t, J=7. 3Hz), 
7. 39-7. 45 (2H, m), 7. 72 (1H, d, J=8.6Hz), 7. 90-7. 98 (3H, m), 8. 10 (1H, d, 
J=2. 3Hz), 8. 19 (1H, s). 

m 3 6 : fcl^#-*§- 3 6 <Dik&m<omk 

(1) 2 -Ti? hT 5; K— 4-^nn$Ifi^ =f-;v=r.^T7V 

Mitt, 2 - 7 ^ - 4 - ^ n a^If f ;Vx7f /K ^tfTi?^ 

*nyK&^-c#ii (i) tmm(D$kft*n\,\ mm^m^mc 

JfcJ* : 6 3. 7 % 

^-NMRCCDCls) : 5 2. 24 (3H, s), 3.93(3H, s), 7. 05 (1H, dd, J=8. 6, 2.1Hz), 
7.95(1H, d, J=8.6Hz), 8. 82 (1H, d, J=2. 1Hz), 11. 10 (1H, brs). 

(2) 3-T ^ / - 7 uv- 2-^=f-;V- 3 , 4-i?t 
-Iris 

K^^-^fn^fflv^Ml (2 ) i:Pi«©»f^«rfTV>. ^®<b-£^£#fc 0 
HX^i : 7 4 . 5 % 

^-NMIKCDCL,) : 5 2. 70 (3H, s), 4.88(2H, brs), 7.40(1H, dd, J=8. 6, 2.0Hz), 
7.63(1H, d, J=2.0Hz), 8. 15 (1H, d, J=8. 6Hz). 

(3) 7 —2 BP-3 - [(5 — fc Kodpi/- 3 — pt^VV- 1 -7x^fc°7 N /- 
/V- 4 — < JV) J^V "T>1 T%/-2-* f-/l>— 3 , 4 - i?fc Kn^t'/ P f 

ISJpFfcbr. 3 — T 5 y - 7-^PP-2-;!f;V- 3 , 4-^tFn^ 
y ^— 4-^-V, 3 - 1 -7x^;V-4, K 

n If 7 /V- 4 -tuv/^jv*? t K (#31 ( 3 ) (Dfc&m &m^XM 1 ( 4 ) 

JR^ : 7 5 . 5 % 

1 H-NMR(DMS0-d a ) : S 2. 18 (3H, s), 2.49(3H, s), 7. 16 (1H, t, J=7.4Hz), 7.42(2H, 
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t, J=7.9Hz), 7. 59-7. 63 (1H, m), 7.77(1H, d, J=2.3Hz), 7.97(2H, d, J=7.6Hz), 
8. 13-8. 19 (2H, m). 

#13 7: fffr£&##3 7 <Dft&m(DW& 

(1) 3-7^-6-^0^-2-^^-3, 4-v?tFoW!)y-4 
— Hrl/ 

vv^-^m^m^xmi (2) fcH*©jfttf*ffv\ 

: 9 3 . 7 % 

^-NMRCCDCl^ : 8 2.70(3H, s), 4.89(2H, s), 7. 51 (1H, d, J=8. 6Hz), 7.80(1H, 
dd, J=8.6, 2. 2Hz), 8. 36 (1H, d, J=2. 2Hz). 

(2) 6-^0^-3 - [( 5 - t Kc^f^-3-^f;V'- 1 -7x^t°7/- 
jV-4 — i)V) Uf^] 7^;-2->f/U-3, 

-A-Jris (ft^»#f3 7) ©S&j£ 
Mi Lt, 3 -7? / 2-^^-3, 4-$?tKn^t)/ 

3 - ^ ^vv- 5 y-i-7x 4 , K 

nlf7^-4-*;W^7 f tK (091 (3) <Dfc&W) *m^Xmi (4) 
IR^ : 8 1 . 2 % 

X H-NMR (DMS0-d 6 ) : 5 2. 18 (3H, s), 2.49(3H, s), 7. 16 (1H, t, J=7.3Hz), 7.42(2H, 
d, J=7.9Hz), 7.65(1H, d, J=8.6Hz), 7.97(2H, d, J=8.7Hz), 8.03(1H, dd, J=8. 6, 
2.3Hz), 8. 18 (1H, s), 8. 19 (1H, d, J=2.3Hz). 

m 3 8 : 3 8 <Dik&W<Dm&: 

(1) 2 -T± h75 F- 4, 5-t?p< b^S^M^^A'^^TVl' 
m&bVX, 2-T5: 7-4, h^^,&#^^/l^*7VK 
7tWP'J MV^Jl (l) fcRI«oSfefpSrfTV\ *H^^Sr#fc. 
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1R¥ : 5 5 . 0 % 

*H-NMR (CDC1 3 ) t 6 2. 23 (3H, s), 3.89(3H, s), 3.91(3H, s), 3. 96 (3H, s), 7.45(lH, 
s), 8.47(1H, s). 

(2) 3-TK/-6, h=3rV- 2-^^-3, 4-i?tKDW 
y >--4-^"^ 

K9i?V- TK^^r^V^^Jl (2) ill^Oi^&fiM^ l^MtelN^ 
I&Sp : 8 8 . 5 % 

^-NMR (CDCI3) : 5 2. 69 (3H, s), 3.99(3H, s), 4.00(3H, s), 4.89(2H, s), 7.04(1H, 
s), 7. 52 (1H, s). 

(3) 6, [(5-fc Kn^- 3 ^Vl'- 1 -^—/V 

Ofb^#-i§- 3 8 ) <o^5t 

^irb-C. 3-75^-6, h^V- 2-^^vl'- 3, 

^.1^3— 5— t^-y- 1 -73i=/w-4, 5 
-e?t KBif7 , /-;v-4-*;w < ?;v7 i t K (#11 (3) <Dfc&m) &m^xm 
1 (4) fcRI«l©*f^«rffv\ WflHfc^fctrWfc, 
IRS* : 5 6 . 2 % 

1 H-NMR(DMS0-d 6 ) : 8 2. 22 (3H, s), 2.49(3H, s), 3.87(3H, s), 3.90(3H, s), 
7.05-7. 11 (2H, m), 7. 31-7. 40 (3H, m), 8. 01-8. 07 (3H, m). 



#U3 9 : ^^#-^3 9 <D{b&ma>M8k 

(1) 3-75 /- 2-fc Kn^fV^^/u- 1, 2, 3, 4-7=- b^t Kn^rt 
yy ^-4-^-v©«3t 

3 — T 5: y - 2 - 1 4-^t Kw^tJ/y V-4-^-> 

(^2 6(2)©^; 0. 3 0g, 1. 57mmol) ©7F7tKn77> 
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(4 0mL+4 0mL) m&mmte, 5%/^7v?!>A-jStt^|& 
5|5 (0. 0 8g) fcim*.. 7k*atffl«tT8«pM«t^b/t„ 5p»»«r«»Jb*jKSr 

: S—;V=2 9 : l->9 : 1) -?*£1£LT % Ilft^llOfi^lft: (0. 
2 1 7 g , 7 1. 5 %) 

'H-NMR (DMS0-d 6 ) : 5 3. 52-3. 60 (2H, m) , 4. 65-4. 70 (1H, m) , 4. 90-5. 00 (3H, m) , 
6. 60-6. 65 (1H, m), 6.71(1H, d, J=8.3Hz), 6.86(1H, d,J=l. 7Hz), 7. 16-7. 23 (1H, 
m), 7.56QH, dd, J=7. 6, 1. 3Hz). 

(2) 3-[(5-t Kn^i/-3-^f/W- 1 -7x=/Hf7/- A*— 4~4^) 
^^Vf^l \?v*ct/*<?/l>-l, 2, 3, 4-fh7t Kp^ 

Ko^t/y ^-4-^->-, s.t)«3-^^/w-5-^-=3ey- l -7^=^-4, 

Kntr^y— ;v-4-*;v^V7t K (091 (3) (Dfc&m) ^v^T 
Ml (4) fcP«©iif£«rfTV\ tRjB^«J«:»fe. 
KX^ : 5 2 . 3 % 

'H-NMRCDMSO-de): 6 2. 18 (3H, s), 3.64(2H, m), 5. 12 (1H, m), 5. 34 (1H, br), 
6. 68-6. 80 (2H, m), 7. 09-7. 15 (1H, m), 7. 21 (1H, s), 7. 28-7. 42 (3H, m), 7.65(1H, 
d, J=7.9Hz), 7. 96-7. 99 (2H, m), 8. 09 (1H, s). 

#!14 0 : -fb-^»##4 OO-ffc-frfcOtefc 

3- [(5-fc Kn^-3-^f/w-l -7i^k B 7^;v-4-^;v) 
7*^] 7$/- 2-fc 1, 2, 3, 4-7 l h5t Kn^t 

>--4-^^ Mfrfr*#*3 9) &5 0%^/ — JVji&mtefflR^ 1 0 

h^77^[ao TTfe^fJ bfc c 
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jK^: SHIMADZU L C — 7 A 

: S H I MAD ZU SPD-7A 
^tffljfcg: : 2 5 4 nm 

*7A: SHISEIDO chiral CD-Ph 4. 6mmX2 5 0m 
m ; ftH^H 5 \i m 

: 6 0%^^/ —ATKiSJft 
$551 : 0 . 6 mL/m i n 
1 HJ^&A* : 1 0 0 n L 

$51 (Dmfrb LT, 3 — [(5 — fc Kn^>- 3 — ^^/V— 1 -7x^t°7/- 
/l— 4 — f/u) p^y^] 75/-2-tKc^^f;V-l, 2, 3, 4- 
T h 7 t Ko / U V- 4 - O^Sttft: ( 8 . lmg, 99. 9%ee) 



«4 Otd&V^-C, ^2<^lij^-fc UT> 3- [(5-fc Kn^>- S-^^W- 1 

-1, 2, 3, 4-rb7t Ko^t/P>'-4-ty(D^ffift#: (8. 2m 
g , 9 4. 4 % e e ) &#fc 0 



M4 2 : >fb^##4 2<Dfe&m(DWm 

TfB£OS^#T> 0»Jl (4) £I^HIcDi&f£<SrtTV\ ^®fc^£#fc 0 
j^jjgf : 3 _ T i?y_ 2-^^/1.-3, 4-^t Ko3rt/y ^- 4-^ (091 
(2) <Dfc&!®l), RWf^-^TIz f7/Vft K 

: AntRattt. 1 2 B#PpB 
: 3 4 . 2 % 
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'H-NMRCCDClj) : 5 2. 50 (3H, s), 5.27(1H, d, J=7. 1Hz), 7. 25-7. 75 (13H, m), 
8.23(1H, dt, J=8.0, 0.8Hz), 8.75(lH, d, J=7. 1Hz). 



084 3 : 4 3 ©flS-fr«f<0»36 

TIEK/S*#T, mi (4) fc|i3«©«tfs3:frV\ «flHfe-£*«r»fc. 

: 3-T5: 7 - 2-y^/V- 3, 4-5?t KnWP (#91 
(2) CM), W^-7x=;Vi/yfA7;VftK 

Rjfe : 2 0 BtPeQ 

JR^ : 1 5 . 7 % 

'H-NMRCCDClj) : 5 2. 60 (3H, s), 7.06 (1H, d, J=10.0Hz), 7. 33-7. 48(1 1H, m), 
7.62(1H, d, J=8. 0Hz), 7. 68-7. 73 (1H, m), 8.24(1H, dd, J=8. 0, 1.6Hz), 8.43(1H, 
d, J=10.0Hz). 



0944 : -fb^#^"4 4 ©-fb^W©3K3fi 

(1) 3- (l-T^yfA') -1-7^=^-4, Kul?5 , /-/l/ 
- 5 -a-fOjSBft 

I^itT, 3- (l-r^^/u) -s-^y^otr^-^K^^K R. 

J&^S : 8 0 . 7 % 

Hi-NMR (CDC1 3 ) : 5 1.72-2. 07 (15H, m), 3.42(2H, s), 7. 14-7. 19 (1H, m), 
7. 35-7. 42 (2H, m), 7.87-7.92 (2H, m). 

(2) 3- (i-r^vyf/w) - 5 -a-^p-y- 1 -y ^=-jv- a, 
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4 7. 1 % 

X H-NMR (CDC1 3 ) : 5 1. 78-2. 10 (15H, m) , 7. 27-7. 32 (1H, m) , 7. 43-7. 81 (2H, m) , 
7. 84-7. 87 (2H, m), 9. 83 (1H, s). 
(3) 3- (1 -T^yf/V) - 5-fc Kptdf-v- 1 -73i^yUt: 0 7^— tV— 
t^-Vy*^) 7^;/-2-^f;l/-3, 4-^tKoW!Jy-4 
(MW^4 4) <£>®15£ 
TlBRJfc*M*T, «1 (4) tmU<D$kY£*ft^\ MHb#**r#fc. 
jgOfSf : 3-7^/-2-^f;V-3, 4-^t Kn y-4-ty (081 

(2) (Dfc^m) , 3 - - 5-*-<*y- 1 -7 

4, Kn tf7^- /V-4-^77W^7 f t: K 

IR^ : 3 2 . 3 % 

'H-NMR (CDC1 3 ) : 8 1. 77-1. 82 (6H, n) , 2. 05-2. 08 (9H, m) , 2. 66 (3H, s) , 7. 18 (1H, 
t, J=7.4Hz), 7.39(1H, d, J=8.0Hz), 7.42(1H, d, J=7.4Hz), 7. 51 (1H, t, J=8.0Hz), 
7.68(1H, d, J=8.0Hz), 7. 78-7. 83 (1H, m), 7.96(1H, s), 7.97(2H, d, J=8.0Hz), 
8.27(1H, d, J=8.5Hz). 

094 5 : it&mm^A 5<Dfc&W<DM& 
(1) 1- (4-tert-7"f/V7x^) -3, 3 - Zf 
2 — ac>— 1 -X-XDWt 
1 , 1 - tf* (N— se/U*!? 7) if^/ (1 . 9 8 g, 10. Ommo 1 ) 
It^hP^/vr^y (1. 5 6mL, 11. 2mmol) O^ppW (1 
OmL) Sgifc^ T^=^^#H^^ 0fC4-t e r t -zf^JV^ls^^jV? 
P7^K (1. 9 5mL, 10. 0 mm o 1 ) & 1 ^^ttT^TU MMrZffe 
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#J£b b b ( 1 - 7 4 g , 4 8. 7 %) 3r#fc 0 

^-NMR (CDC1 3 ) : 5 1. 33 (9H, s), 3.28-3.36 (8H, m), 3.72-3.82 (8H, m), 5. 13 (1H, 
s), 7.42(2H, d, J=8.4Hz), 7. 79 (2H, d, J=8.4Hz). 

(2) 4 — t e r t — ^^As^^SJ A^&L=.?'r\'<Z>WB£ 

1- (4— tor t -^l/7x=;V) -3, 3-tT* (^#5/) ^a/<— 2— 
-1-^-^(1. 0 8g, 3. Ommol) (5 0. OmL) MJ7 

/wi-vxlMI (41) fcbP*.. 4 9 R^IHlAlflSdKU^:. TNfrSWK 

a^i?^=l : 2) T?tt»l/C, (3 2 7mg, 4 3. 9%) «rW 

X H-NMR(CDC1 3 ) : 5 1.26(3H, t, J=7. 1Hz), 1.34(9H, s), 3.97(2H, s), 4.22(2H, 
q, J=7. 1Hz), 7.49(2H, d, J=8.2Hz), 7.89(2H, d, J=8.2Hz). 

(3) 3- (4- t e r t -7*f^7x=^) - 1 -Z7 =^=.;V- A , 
Dlf7 5 — $-l/<DW& 

Mftt tt, 4 - t e r t -^/W^yV/l^^^vK S.tJ«7^=/Vt K 
7^£fflv>-C#!i6 (1) iiiI«©lfef^*rfTV\ tRH^feSr^fco 
JR*S : 8 4 . 2 % 

'H-NMR (CDC1 3 ) : 5 1.35(9H, s), 3.85(2H, s), 7.22(2H, t, J=7.4Hz), 
7. 41-7. 49 (3H, m), 7. 71 (2H, d, J=8.2Hz), 7. 99 (2H, d, J=8.8Hz). 

(4) 3 - (4- t e r t -^ff-;V"7 s.=^/V) - 5 -ir^rV- 1 - 7x=;V-4, 
5 - t Knt°7 4 -TJ/W^l^ t K© 

I^iLt, 3- (4-tert-7'f;l'7i=/V) -1 -7*=.^- 4, 5 
Ko^7/- /P-5-^SrfflV^T«l (3) kR«©lftf^«rfTV\ *« 

JR^ : 6 4 . 6 % 

^-NMRCDMSO-de) : 5 1.32(9H, s), 7. 25-7. 30 (1H, m), 7. 45-7. 50 (4H, m), 
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7.82C2H, d, J=8. 2Hz), 7.90(2H, d, J=7.4Hz), 9.54(1H, s). 
(5) 3- (4-tert-/Wx=;V) -5-t Fn^i/-l-7x=;P 

(ft^*##4 5) <dM3& 
TTBRJfc*#T* Ml (4) i:ra«©iftf^Srffv\ «BMbfr**rttfe:. 

: 3-7^-2-^f;>-3, 4 - v^t Kn^^p 4 (Ml 
(2) ©M), ^.^3 - (4-ter t -/^7x=:;W) - 5-t=¥y- 1 
-7*:=W-4, 5— S?fc Ko 7 /-/i'- 4 - *;w^f t K 

IR* : 4 5 . 9 % 

^-NMRCDMSO-de) : 8 1.29(9H, s), 2.54(3H, s), 7.21(1H, t, J=7.4Hz), 7. 45-7. 50 (5H, m), 
7.65-7. 68 (3H, m), 7. 84-7. 89 (1H, m), 8. 07-8. 14 (3H, m), 8.40(1H, s). 



M4 6 : ^*##4 6 <Dfc&m<DW& 

TIEK^#T> Ml (4) ^PI«©iftf^SrfTV\ «H^-^»*#feo 
Ii(Sf: 3-7^-2-^^-3, 4-5?kKo^ty'jy-4-ty (Ml 
(2) <Dik&m), &Xf4- (^7x=;l/7^y) ^yXT^ft K 

m& - iimmm, 4 3 

Ifc^ : 6 . 0 % 

^-NMR (CDC1 3 ) : 5 2.49(3H, s), 6.98(2H, d, J=8. 8Hz), 7. 16-7. 19 (6H, m), 
7. 38-7. 43 (4H, m), 7. 49-7. 54 (1H, m), 7. 65 (1H, d, J=7.7Hz), 7. 79-7. 82 (3H, m), 
8. 14 (1H, dd, J=7.8, 1.3Hz), 8.75(1H, s). 



M4 7 : ^<ft##4 l<Oft&m<T)Wk 
TIBgJfcafettT, Ml (4) fc|RI#©i*f^«:ffV\ *»fb£-*& 
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: 9 4 . 5 % 

^-NMRCCDCls) : 6 1.43(3H, t, J=7. 1Hz), 2.81(1H, t, J=5.9Hz), 3. 90-3. 98 (1H, 
m), 4.06-4. 13 (1H, m), 4. 35 (2H, q, J=7. 1Hz), 4. 94 (1H, d, J=2. 7Hz) , 
5. 26-5. 31 (1H, m), 6.74(1H, dd, J=8. 2, 0.5Hz), 6. 88-6. 93 (1H, m), 7. 23-7. 49 (5H, 
m), 7.86(1H, dd, J=8. 6, 1. 6Hz), 7.97(1H, dd, J=8. 0, 1. 6Hz), 8. 03-8. 12 (1H, 
m), 8.41(1H, d, J=1.6Hz), 9. 31 (1H, s). 



*f)V#^Jri' (o. imM) it V&!k.^WJ'x2*?tf7i/Vi/m<&wmm Gtt) 

£r^atf 100mMTris(hydroxymethyl)aminomethane/HCl (pH8. 0) (DWlW&%: 

wmk&®&&y.m$&&.T. 2 5tt*5^K^^—> 3 yu 14c 

y^VX^fz.-J'xi*? Jf=7 H2 ([14C]PGH2) (IOjuM) &b\Z.25°C 

u ^—T^m^^v^^^wm^^^h^^^^— (tlo kxm 

It (Si^I=^-f^ : * >V : gmt= 90:2:1). -T^— 

V- h tS*t5 iHiif) ^Lfc PGD2 «r^l:U^i„^fl2^#l©^R§.*^ 
««^«i*#^ET-e© PGD2 ^4Sr 100% t UTtf^Ufco aS*S:«TK: 
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/n^^^7^D2 (PGD2) g-J&BHflM* 

(%) 




MmifeJg. 3 0 a M 
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N. T. 
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N. T. 


18 
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45 
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17 


N. T. 
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30 


71 


51 


31 


26 


23 


32 


15 


12 


33 I 


61 


27 


34 


84 


71 


35 


68 


15 


36 


60 


39 


37 


56 


15 


38 


51 


20 


39 


46 
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Galactosylceramidase jfttRSE-Cfc 5 fc h Krabbe ^HcO^^f ;V-^ $ ^ Twitcher 
(r/W>" V-^—^- (Brain Research) J, (^f^), 1 9 8 0^, 02 0 2 
f, I2f, p. 479-483; IV ; T • S?*— JVl' • *V • — » 

nv>— (Brain; A Journal of Neurology) J, (3SS), 1 9 8 Of , Il0 3t, 
H3#, p. 695-710; \-J^—~r/V-Jr-?'^*- — v>r^^ MJ — (Journal 
of Neurochemistry)j, (3SS), 1 9 9 6 f , i6 6f, l3f, p. 1118- 
112 4; S*Jsr—-}-;v • • -a-P/-!yni/- • 7^ K • ^^^^y * 
;V«^a-nn v?— (Journal of Neuropathology and Experimental Neurology) J , 

(*H), 1 9 9 9¥, 8^, I6f, p. 6 4 4-6 5 3#Rg 0 ) Sr^T. 
SfeftOMI- i 5 H - P GD S iDPS» mRNA <Z>^<ffc£;£ 
*#J RT-PCR m?.£ 9 ^* bfc 0 (DffggzH - PGDS^DP %L®-fc<D mRNA <D$% 
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GDSli^ uyVTMfatffi.m(Dm/vT£m.$imffiiZ.MmirZ> Ameboid »^ 

— . ^^yoi;- (Cellular Immunology) J , Ofcffl), 1 9 9 9^, ^19lf, 
^2-5§", p. 9 7-1 0 4 ; T^f-^ — V'tTa.—.X ta-^W^^^ (Nature 

Reviews. Neuroscience) J, (3SH) , 2 0 0 2 I3t, ^4^-, p. 291-. 
3 0 1#$U fc^T^. 5£*lft RT-PCR 9«!!^bfcH-PGD S i:DP. 

^^(D mRNA <D^m*£$>J^bfc 0 ^O^H-PGDS iDP»© mRNA 

mir% Ameboid JNajfe^"^ ^ n 7 t — v^J&fclifi bfc 0 

^-^tt^C^^KlStW (Stab wound) )V (T^W^- 1)^ — ^ (Brain 
Research).!, (*7>"?), 2 0 0 0^, ^8 8 3t, S£ 1 P- 8 7-97;^ 

=■ *- — n*r % MJ — (Journal of Neurochemistry) J , (^S), 
1 9 9 9^:, ^7 3#, I2f, p. 8 1 2-8 2 0#{$ o ) SrfflVNT, JBtftifcfc 
$Dlt5H-PGDS ^DPS:^^CDmRNA(D^m^P^^o ^tf)^^ H-PGD 
Slii«t2 0ltf^i^ DP^tWi2Bi^b8 0 EKfrtfXWm 

mz.mto 2 4 5: * v 7 y tMi 

i-7^n77-«-CH-PGDS©flWr!), |^gfl<utJS52<Z>T * h cr 
^y T»Tf*GFAPi:DP^#:©Bm^ii3Sl-. ^b©it»8 0^3; 
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6 0 7f/^71/y b#RS 0 ) SrJEVyfc Stab wound ^f/VT' tJUBSMfcT?©"*' 
Twitcher H- P GD S HMWW"C*>* HQ L - 7 9<S:30mg/kg 

«c*5tt5 dp 5t##:©fi2»©#ww t mmmom&i&m 

H-PGDSPlti^fe5HQL-7 9 £ Stab wound ^tVW 3 0 m g 

/kg/day©ffiit% 4 HlffljKnS^Ufc. ^^^T?©D 

JStt, RBL-2H3 £ 24 fra/l'TT'V— H£#ttU 1 tfe*§*«* m^^fXIi 
#-&^©#*l!lK:11tfeU 37°CT? 1 «MW^W i^cx^—i ^Ufc 0 »^PBS(-) 
-etSte^ffex ^Mft^lft-g-^rXtt^^r© Hepes (PH7.4) tttt, 37rT* 

15#ftg^f ^a."*— 5/9 V# > ^^S2.5mM©^7Vv'!>A^^-/7^T(A23187) 
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%WJmV37°C7? 15#|KK ^a^— ~>a :/UPGD2 jg£3r?gM£i2rfc 0 $afl&_b?t 
&IUJt5l U Jitf^tti b/c PGD2 *3r Cayman %hi^O EIA ^S/htJ;!? Mfe Ufc 0 
WLmt&®<D PGD2 m^PJ-$^^^^#»^#^Ti-*3{t 6 A23187 Kl^S PGD2 
m^*^T 100% £ LTlttilfCo ^m^^T(-^t-o 
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m ^ <d m, m 



i. 



TIB-jK* ( I ) : 
R 1 O 




(I) 



jg^^^m^l-^-rS), Xl^-NH-CH (R 5 ) - (Si*, Jfcfl!l<0*S 



r\ r\ r 3 N s.tj«R 4 {i N ^e^mte u-ctKSijk-^x ^o^vjdr-t-, 

v^T % <£ c 6 ~ c i o (DT V -;wS?r^ 

^P7^^7^D2 (PGD2) ^jfcHNKIS^FftUBSr^i-SEaSo 
2. RtfS. TIB— jR^C (ID : 



R 6 te> B&£&^UTV>Tt>J:v^C x ~C 10 ©7/i'^i'&> xrtitife3E*^ru-c 




(II) 
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V^t>«fcV^ 8 ~C 10 (DTy — A-S&^L. 
r /V =t $r^-f-] 

3. XtfS N ^-N = C (R 5 ) - os*, awn&'&^&'O'-e^mKW&v 

&23gKHB*tf>^£ 0 

4. R\ R\ R\ S.TJ«R 4 ^ N ^-tt^tUfiStUT**^. ^n^JDR-^ 
3 ^mvr*i/j&> 1 ^^IB^^E^o 

~ C x o <Z> T 7V=3r Xfc C ! ~ C 6 <£> T 7V *r;VmX*m$k £ foX V > X % «fc V > 7 a = 

/vS-efe 5 it ^(d^hb 2 scfcv* ufg 5 m<o^-¥tifr i ^KilffllfcoEEIiS. 

[BmSPa-2] ^n^yl^, #/W^e^2U C^Ce© 

7. R 7 3*. C 1 ~C 6 ©7/^Ss XfiTlBem^Pct-3 ±«>»R£;h/S 

— hoi 

8. R 8 #, yNoy^JS^-, tKn^S, X^Tia»^Si¥ a - 4 £ 5 
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i &>±<Dftm tt-rzn&M&mn i urn 8 ^©v^-rtt^ i ^ 

^(Dmmm i *fcv<» b0 8 mv^Tinfr i ^tmBttoesjig. 

1 1. ^mmm^m, mmwKftm, fcmmmftm, mm^m. xxrmam 

8 m<z>^-r tit* i qtteiB*©R3K. 

1 2 . TIB— JttsS ( I - 1 ) : 



R*' 

X' (R 5 ') - (5£«K feflfl <P Jg-g^aS^Vif b :£{&!] 

©»^asS[*JB(^R:#S#i-5) % XttS-NH-CH (R 5 ') - (5£* % IeW 

R 1 '% R 2 \ R 3 \ SLt^R 4 ' tt. **L^*i49teLT7k3tiir?\ 

R 5 ' ©^Sr^TUTV>-Ct)«fcV>C 1 ~C 6 ©T^^^ xttSJfeaesr^fL 
TV^% J^C 6 ~C 10 (E>Ty — ^£«r^U 
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13. R' 3*. yft—fB&z (II- i) : 




(II- l) 



R 6 ' ttx IftSSrtbTV^t ,fcV'*C 1 ~C 10 ©7Vl'*Vl'£ > XfiC^CsCD 
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and drugs described in claims 1, 3-5, and 9-12 are supported by the 
description within the meaning of PCT Article 6 and disclosed in the 
description within the meaning of PCT Article 5. 

Claims 1, 3-5, and 9-12 and the description do not comply with 
the prescribed requirements to such an extent that a meaningful 
international search cannot be carried out. 

In this international search report, therefore, prior art search 
about claims 1, 3-5, and 9-12 has been made within a reasonable effort 
on the basis of compounds described specifically in the description. 
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